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Enclosed are the PE results and corrective actions received from the

laboratories supporting Hanford. This submittal includes the results from the

following laboratories:

* Battelle Pacific Northwest Laboratories, Richland, Washington
- Westinghouse Hanford Company, 222-S Laboratory, Richland, Washington
- DataChem Laboratories, Salt Lake City, Utah
- Ortek Environmental Laboratory,'Green Bay, Wisconsin
- Martin Marietta Energy System, Incorporated, K-25 Laboratory, Oak Ridge,

Tenn'ssee
* Thermo Analytical, Incorporated, Richmond, California

- Norcal Laboratory, Richmond, California
- ARLI Division, Monrovia, California
- Eberline Laboratory, Albuquerque, New Mexico
- ERG Laboratory, Ann Arbor, Michigan

- Roy F. Weston, Incorporated, Lionville Laboratory, Lionville,
Pennsylvania
- Teledyne Isotopes, Westwood, New Jersey

Overall, the evaluation ha, not identified any significant problems with the
laboratories' performance, with the exception of Martin Marietta Energy
System's K-25 Laboratory's scores on their metal and organic results, however
Hanford has not submitted samples to the K-25 laboratory for quite some time.
WHC's 222-S Laboratory also received a low score on their metal results from
the Contract Laboratory Program samples.
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If you have any questions, please feel free to contact Paul Carter, Chief of

the Analytical Services Branch on (509) 376-0016.

Sincerely,

,.I"June M. ennig, Director
WMD:DMW Waste Management Division

Enclosure

B. Mauss, Ecology



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: WHC 222S Laboratory

No. Analyzed

23

EMSL-LV Acceptance
Range (%)

No. Acceptable % Acceptable

25

% of EMSL-LV
True Value

92.0

% of all
Participating
Laboratory's
Grand Average

August 27, 1993

Alpha
Beta

54.2 to 145.8
81.5 to 118.5

140.4
154.6(High)

October 19, 1993

Alpha
Beta
Co-60
Cs-134
Cs-137
Uranium

56.8
70.2
13.0
27.5
13.0
65.6

to
to
to
to
to
to

143.2
129.8
187.0
172.5
187.0
134.4

77.5
119.0
106.7

83.3
100.0
60.5(Low)

October 29, 1993

Alpha
Beta

56.5 to 143.5
42.0 to 158.0

58.4
197.8(High)

November 12, 1993

Ba-133
Co-60
Cs-134
Cs-137
Ru-106
Zn-65

82.4
71.0
85.3
78.2
82.7
82.7

to
to
to
to
to
to

117.6
129.0
114.7
121.8
117.3
117.3

94.5
96.7
92.0

101.7
169.7(High)
102.0

November 5, 1993

Tritium 82.6 to 117.4 71.7

EPA/CLP ScorePE Sample

EMSL-LV QB3 FY93

Metals 88.9(Revised)

EMSL-LV QB1 FY94

Metals
Organic

58. 4(Fail)
86.6

PE Sample

EML-559

133.3
147.3

76.1
125.0
102.5
95.2
91.5
63.6

78.9
173.7

97.6
97.6
99.8
96.5

194.6
97.6

73.5



PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: WHC 222S Laboratory

EPA/CLP Score

EMSL-LV QB2 FY94

Metals
Organic

80.2
86.6

No. Analyzed No. Acceptable % Acceptable

Metals
Inorganic/Minerals
Organic

PE Sample

PE Sample

WP-31
42
27
54

39
27
54

92.9
100.0
100.0
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Alpha Statistical Summary 204 Participants

The known value of this nuclide is 19.0 pCi/F with an expected precision of 5.0; the control limits

are 10.3 to 27.7; the warning regions are 10.3 to 13.2 and 24.8 to 27.7

44(21.6 %) Failed to respond - 139(68.1 %) Within all limits

5(2.5 %) Outliers'

4(2.0%) Out of control -12(5.9%) In warning zone

but not an outiler but within control

Statistic Respondents Non-outliers

Mean 20.35 Grand Avg 20.00

Std. Dev. 4.67 3.27

Variance 21.78 10.70

% Coef. of Var. 22.93 16.36

% deviation of mean from known value 7.13 5.24

Norm. dev. of mean from known value 0.29 0.30

Median 19.67 19.67

% deviation of median from known value 3.51 3.51

Norm. dev. of median from known value 0.14 0.20

9(5.6 0/) More than 3 norm. S.D. - :105(65.6 %) Within I norm. S.D.

of known value

12(7.5%) Between 2 and 3 norm. S.D. * -34(21.3 %) Between 1 and 2 norm. S.D.
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Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

DT 19.0 21.0 17.0
DX 18.0 18.0 19.0
DY-
E 17.0 17.0 16.0
EA 22.0 24.0 22.0

EB 16.0 17.0 17.0
EF 18.0 18.0 17.0
EH 22.0 20.0 22.0

EL 21.0 21.0 19.0

EZ 19.0 22.0 23.0
FE 18.0 17.0 18.0
FJ 24.0 30.0 26.0

FK 15.0 14.0 14.0

FL 20.0 19.0 18.0
FO 23.0 22.0 20.0

FZ 26.0 29.0 31.0
GE,
GI 22.0 16.0 23.0
GQ 19.0 20.0 21.0

HE 18.0 17.0 17.0
HI 29.0 26.0 26.0

EL 19.0 20.0 19.0

20.0 20.0 17.0

IC 21.0 21.0 20.0

IE 18.0 20.0 20.0

IY 20.0 24.0 25.0
J 18.0 18.0 19.0

JE 25.0 25.0 26.0

JI 22.0 21.0 22.0

JS 18.0 18.0 21.0

JY 20.0 20.0 20.0

K 20.0 22.0 19.0

EF
KH
KL
KM
IKX

L

17.0
19.0

22.0
18.0

17.0
19.0

22.0
18.0

18.0
20.0

22.0
19.0

2.00
0.58

0.58
1.15
0.58
0.58
1.15
1.15

2.08
0.58
3.06
0.58
1.00
1.53
2.52

3.79
1.00
0.58
1.73
0.58

1.73

0.58
1.15

2.65
0.58
0.58
0.58
1.73
0.00
1.53

0.58
0.58

0.00
0.58

0.473.
0.118

0.118
0.236
0.118
0.118
0.236
0.236

0.473
0.118
0.709
0.118
0.236
0.354
0.591

0.827
0.236
0.118
0.354
0.118

0.354

0.118
0.236

0.591
0.118
0.118
0.118
0.354
0.000
0.354

0.118
0.118

0.000
0.118

1~. Ut.)
19.00
18.33

16.67
22.67
16.67
17.67
21.33
20.33

21.33
17.67
26.67
14.33
19.00
21.67
28.67

20.33
20.00
17.33
27.00
19.33

19.00

20.67
19.33

23.00
18.33
25.33
21.67
19.00
20.00
20.33

17.33
19.33

22.00
18.33

-0.34

-1.15
0.93

-1.15
-0.81
0.46
0.12

0.46
-0.81
2.31

-1.96
-0.34
0.58
3.00

0.12
0.00

-0.92
2.43

-0.23

-0.34

0.23
-0.23

1.04
-0.58
1.85
0.58

-0.34
0.00
0.12

-0.92
-0.23

0.69
-0.58

0.23

-0.81
1.27

-0.81
-0.46
0.81
0.46

0.81
-0.46
2.66

-1.62
0.00
0.92
3.35

0.46
0.35

-0.58
2.77
0.12

0.00

ft

0

0

0.58
0.12

0

1.39
-0.23
2.19
0.92
0.00
0.35
0.46

-0.58
0.12

1.04
-0.23

0

0

No data submitted TAG SYM1BOLS at Above control limit

0 Insufficient data x= Determined to be an outlier a. Below control limit
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Beta Statistical Summary 204 Participants

The known value of this nuclide is 47.0 pCi/F with an expected precision of 5.0; the control limits

are 38.3 to 55.7; the warning regions are 38.3 to 41.2 and 52.8 to 55.7

43(21.1 %) Failed to respond.-

10(4.9 %) Outliers'

14(6.9 %) Out of controi.

but not an outiler

,114(55.9 %) Within all limits

- 23(11.3 %) In warning zone

but within control

Statistic -spon

Mean 49.86 Grand Avg 49.32

Std. Dev. 7.82 4.62

Variance 61.22 21.38

% Coef. of Var. 15.69 9.37

% deviation of mean from known value 6.07 4.93

Norm. dev. of mean from known value 0.36 0.50

Median 49.00 49.00

% deviation of median from known value 4.26 4.26

Norm. dev. of median from known value 0.26 0.43

30(18.6 %) More than 3 norm. S.D. - 69(42.9 %) Within 1 norm. S.D.

of known value

1e34e2

17(10.6 %) Between 2 and 3norm. S.D. - 45(28.0 %)Between 1 and 2 norm. S.D. j

Non-outliersR dents
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Beta BeaExper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
C7 2 A - 1 50l

DT 42.0 44.0

DX 46.0 48.0

DY'
E 51.0 51.0

EA 55.0 58.0
EB 46.0 47.0

EF 39.0 40.0

EH 54.0 50.0
EL 46.0 46.0

EW 57.0 56.0
EX 53.0 54.0

EZ 45.0 43.01

2 67.G 75.0

FK 47.0 47.0

FL 51.0 55.0

FZ 38.0 36.0

GE 52.0 52.0

GQ 50.0 49.0

BE 53.0 50.0
HI 46.0 44.0

HL 47.0 48.0

49.0 50.0

IC 56.0 53.0

IE 45.0 48.0

IU 45.0 47.0

IY 56.0 55.0
J 49.0 49.0

JE 57.0 60.0
J. 67.0 67.0

JS 39.0 39.0

JY 56.0 57.0
K 55.0 55.0

KH 48.0 48.0

KL 58.0 54.0

xx 48.0 47.0

L 50.0 50.0

1.00
42.0
47.0

53.0
57.0
47.0
38.0
53.0
46.0
58.0
52.0
44.0

76.0

46.0
53.0

45.0
50.0

48.0
50.0
45.0
47.0

47.0

56.0
45.0

44.0
56.0
50.0
59.0
67.0
48.0

54.0

55.0

48.0
57.0

48.0
50.0

1 15 0230.40
0.236

0.236
0.354
0.118
0.236
0.473
0.00(
0.23(
0.23
0.23

1.12
0.11
0.47

1.12
0.23

47.00

51.67
56.67
46.67
39.00
52.33
46.00
57.00

3 53.00
5 44.00

1 72.67
8 46.67
3 53.00

0 39.67
6 51.33

1.15
1.53
0.58
1.00
2.08
0.00
1.00
1.00
1.00

4.93
0.58
2.00

4.73
1.15

1.00
1.73
1.00
0.58

1.53

1.73
1.73

1.53
0.58
0.58
1.53
0.00
5.20
1.53
0.00

0.00
2.08

0.58
0.00

-0.80

0.81
2.55

-0.92
-3.57
1.04

-1.15
2.66
1.28

-1.84

8.09
-0.92
1.28

-3.34
0.70

-0.11
0.58

-1.50
-0.69

-0.23

1.97
-1.15

-1.38
2.20
0.01
3.24
6 13

-2.53
2.20
1.97

-0.46
2.43

-0.57
0.24

0.23
1.04

00

1.62
3.35

-0.12
-2.77
1.85

-0.35
3.46
2.08

-1.04

8.89
.0.12
2.08

-2.54
1.50

0.69
1.39

-0.69
0.12

0.58

2.77
-0.35

-0.58
3.00
0.81
4.04
6.93

-1.73
3.00
2.77

0.35
3.23

4.

0

0.236 49.00
0.354 51.00
0.236 45.00
0.118 47.33

0.354 48.67

0.354 55.00
0.354 46.00

0.354 45.33
0.118 55.67
0.118 49.33
0.354 58.67
0.000 67.00
1.120 42.00
0.354 55.67

0.000 55.00

0.000 48.00
0.473 56.33

0.118 47.67
0.000 50.00

x

11

No data submitted TAG SYMBOLS a a Above control limit

0 aInsufficient data x -Determined to be an outlier .L Below control limit

x
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Gross Alpha Statistical Summary 219 Participants
The known value of this nuclide is 40.0 pCi/I with an expected precision of 10.0; the control limitsare 22.7 to 57.3; the warning regions are 22.7 to 28.4 and 51.6 to 57.3

60(27.4 %) Failed to respond -

Srm. dev. or mean from known value 0.13 0.09
Median 40.00 40.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00
15(9.4 %) More than 3 norm. S.D. 

83(52.2 %) Within 1 norm. S.D.

of known value

12(7.5 %) Between 2 and 3 norm. S.D. 49(30.8 %) Between 1 and 2 norm. S.D.

&

6(2.7 %) Outliers -'
9(4.1 %) Out of control,

but not an outlier

Statistic
Mean Respondents Non-outliers
Std. Dev. 47.94 Grand Avg 40.77

Variance 61.18 8.27

% Coef. of Var. 3724 68.33
% deviation of mean from known value 19.85 1 09

132(60.3 %) Within all limits

12(5.5 %) In warning zone
but within control

60(2.4 % Faled o repo ,
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Gross Alpha

Exper. Rng anal Normalized deviation
Lb Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known ~grad-vg I known) Tqg

DS+
DT 32.0 32.0 32.0 0.00 0.000 32.00 -1.52 -1.39DZ 42.0 43.0 42.0 0.58 0.059 42.33 0.27 0.40E 39.0 42 0 39.0 1.73 0.177 40.00 -0.13 0.00EB 34.0 35.0 35.0 0.58 0.059 34.67 -1.06 -0.92~ 4.0 39.0 8.39 0.886 48.67 1.37 1.50

EO 45.0 45.0 46.0 0.58 0.059 45-33 0.79 0.92

30.0 320 31.0 1. 00 0.118 31.00 -1.69 -1.56
FE 53.0 54.0 54.0 0.58 0.059 53.67 2.23 2.37FF 43.0 42.0 46.0 2.08 0.236 43.67 0.50 0.64FJ 27.0 327.1 34.0 3.61 0.413 31.00 -1.69 -1.56
FN 380 39.0 42.0 19 -0.06FU 40.0 41.0 42.0 1.00 0.118 41.00 0.04 0.17FZ 23.0 31.0 30.0 4.36 0.473 28.00 -2.21 -2.08KGR

GQ 32.0 31.0 29.0 1G53 4 3067 -15 -1.62
GZ 32.0 33.0 34.0 1.00 0.118 33.00 -1.35 -1.21Hi o I I20H 310 0i5& 0 05& 133 5 27 -514 x,] W0.' 82.0. T.53 0:17T 7 gl: 708 7.22 xHL 51.0 46.0 53.0 3.61 0.413 50.00 1.60 1.73BN 58.0 58.0 58.0 0.00 0.000 58.00 2.98 3.12 1EP 47.0 50.0 57.0 5.13 0.591 51.33 1.83 1.96HP 40.0 39.0 41.0 1.00 0.118 40.00 -0.13 0.00HrU 54.0 50.0 50.0 2.31 0.236 51.33 1.83 1.96

1 -33.0 30.0 29.0 2.08 0.236 30.67 -1.75 -1.62
IC 39.0 35.0 38.0 2.08 0.236 37.33 -0.59 -0.46IED 38.0 36.0 37.0 1.00 0.118 37.00 -0.65 -0.52LEE 29.0 30.0 31.0 1.00 0.118 30.00 -1.86 -1.73

j 41.0 42.0 38.0 2.08 0.236 40.33 -0.08 0.06JG 39.0 39.0 39.0 0.00 0.000 39.00 -0.31 -0.17JG 48.0 48.0 48.0 0.00 0.000 48.00 1.25 1.39
J9 61.0 56.0 63.0 3.61 0.413 60.00 3.33 3.46JQ 45.0 45.0 42.0 1.73 0.177 44.00 0.56 0.69m No data submitted TAG SYMBOLS m Above control limit
0 M Insufficient data - Bow control liutx = Determined to be an outlie Beo oto ii
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Uranium- (Natural) Statistical Summary 19 PartjCivan,
The known value of this nuclide is 15.1 pCi/I with an expected precision of 3.0; the control limitsare 9.9 to 20.3; the warning regions are 9.9 to 11.6 and 18.6 to 20.3

101(46.1 %) Failed to respond,
- 95(43.4 %) Within all lirnits

3 ( 1-4 %) Outliers --..
12(5.5 %) Out of control ----- % -an.o

but ot a outiera(3.7 %) in warning zone
-nbut within control

eanRespondents Non-outliers
Std. Dev. 14.46 Grand Avg 14.38
Variance 3.14 2.63

i Coef. of Var. 9.83 6.91
21.68 18.29% deviation of mean from known value2.61.2

dNorm. dev. of mean from known value -4.22 -4.80
Median -0.20 -0.28
% deviation of median from known value 14.82 14.80I ~-188 

-1.99Norn. dev. of median from known value -0.09 -0.11
15(12.7 %) More than 3 norm. S.D. 

:79(66.9 %) Within 1 norm. S.D.
of known value

8(6.8 %) Between 2 and 3 norm. S.D. 16(36%) Between 1 and 2 norm. S.D.
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Lra l (Natural) s2 s Exper. Rng anal Normalized deviationLab Res. 1 Res. 2 Res. 3 Sigma (R + S;R) Average (grand-avg) (known) TagDO 15.2 156 16.4 0.61 0.236 15.73 0.78 0.37
DT 14.6 15.0 14.6 0.23 0.079 14.73 0.21 -0.21DZ 14.1 14.2 13.9 0.15 0.059 14.07 -0.18 -0.60E 14.5 13.5 12.8 0.85 0.335 13.60 -0.45 -0.87EB 16.5 15.5 16.5 0.58 0.197 16.17 1.03 0.62

FE 15. 150 1.0 0 0.000 15.00 0.36 -0.06

FJ 9 0 9 2 0.12 0.039 9 13 -3.03 -3.44

F Y 0 453V - 2627 6 .5T ' 6 4A5 x

FZ 1~11. 46 11 0. 45 3 14.33 0.2 0.5

- - 4.4 030 08 470 o

ECK 71 16.4, 15.9 0.60 0.236 16.47 1. 0.79EEL 5.4 4.4 14.0 0.72 0.276 14.60 0.13 -0.29

EC 15.2 147 16.0 0.66 0.256 15.0 03 0.12
'H 2.2 226 2. 0.46 0. 17 7 22.70 4.81 4.39

F916.2 2.02 0.689 13.87 0.29 -0.71

D 8.7 8.1 8.4 0.30 0.118 8.40 -3.45 -3.87IE 12.4 13.7 12.5 0.72 0.256 12.87 -0.87 -1.29

15.4 15.4 15.3 0.06 0.020 1 5.37 0.57 0.15S 1.6 1.8 14 1.65 0.571 13.70 -0.39 -0.81

150 147 14 0.30 0.16 1367 -04 -083

0 = N~o dat sub itt d T G S Y B O L -vA bove control lim it

0~ ~ ~ ~ ~~~~~~~~~A.- a InufiintdtaxMDeemie t an utir Blw onr- 1
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Gross Beta Statistical Summary 219 Participants

The known value of this nuclide is 58.0 pCi/I with an expected precision of 10.0; the control limits
are 40.7 to 75.3; the warning regions are 40.7 to 46.4 and 69.6 to 75.3

53(24.2 %) Failed to respond.- ; 127(58.0 %) Within all limits

10(4.6 %) Outliers

1(0.5 %) Out of controi - 28(12.8 %) In warning zone

but not an outtler but within control

Respondents Non-outliers
Mean 63.20 Grand Avg 53.40
Std. Dev. 75.20 6.43
Variance .5655.58 41.37
% Coef. of Var. 119.00 12.05
% deviation of mean from known value 8.96 -7.94
Norm. dev. of mean from known value 0.07 -0.72
Median 53.83 53.33
% deviation of median from known value -7.18 -8.05
Norm. dev. of median from known value -0.06 -0.73

11(6.6 %) More than 3 norm. 79(47.6 %) Within 1 norm. S.D.

* of known value

norm. S.D. - '-48(28.9 %) Between 1 and 2 norm. S.D.28(16.9 %) Between 2 and 3

Statistic
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Gross Beta
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
TU-

DS,
DT
DZ
E
EB,
EH
EL
EO
ER
EV

FF
FJ

FN
FU
FZ
GE
GI
GQ
GTr
GZ

BI

HK
HL

HP
HU

I
TA.
IC
ID
IE

58.0
58.0
55.0
58.0
55.0

51.0

58.0
60.0
56.0
59.0
53.0

53.0

46.0 47.0

46.0
69.0

44.0
44.0
41.0
51.0

53.0
784;0

61.0
12.0,

140.0
56.0
56.0

50.0
69.0

49.0

54.0
46.0
49.0

'U
J 57.0
JE 58.0
JG, 109.0

JN 65.0

50.0
69.0

46.0
45.0
43.0
50.0

54.0
765.0'

61.0
10.0

130.0
56.0
56.0

47.0
68.0

47.0

53.0
46.0
52.0

58.0
58.0

134.0

63.0

56.0
62.0
54.0
59.0
51.0

52.0

49.0

47.0
69.0

47.0
45.0
29.0
53.0

56.0
728.0

58.0
9.0

130.0
56.0
56.0

48.0
70.0

47.0

59.0
46.0
48.0

58.0
56.0

122.0

63.0

1.15
2.00
1.00
0.58
2.00

1.00

1.53

2.08
0.00

1.53
0.58
7.57
1.53

1.53
28.48

1.73
I.57
5.77.
0.00
0.00

1.53
1.00

1.15

3.21
0.00
3.08

0.58
1.15

12.50

1.15

0.118
0.236
0.118
0.059
0.236

0.118

0.177

0.236
0.000

0.177
0.059
0.827
0.177

0.177
5.396
0.177
0.17 7
0.591
0.000
0.000

0.177
0.118

0.118

0.354
0.000
0.236

0.059
0.118
1.908

0.118

57.33
60.00
55.00
58.67
53.00

52.00

0.68
1.14
0.28
0.91

-0.07

-0.24

47.33 -1.05

47.67
69.00

45.67
44.67
37.67
51.33

54.33
759 00
60.00
1M 33.

133.33:
56.00
56.00

48.33
69.00

47.67

55.33
46.00
49.67

57.67
57.33

121.67'

63.67

-0.99
2.70

-1.34
-1.51
-2.72
-0.36

0.16
122.21

1.14
-7 46
13,85
0.45
0.45

-0.88
.0

-0.99

0.34
-1.28
-0.65

0.74

0.68
11.82

1.78

-0.12
0.35

-0.52
0.12

-0.87

-1.04

-1.85

.1.79
1.91

-2.14
-2.31
-.3.52
-1.15

-0.64

121.42:
0.35

-8.26:
1305
-0.35
-0.35

-1.67
1.91

-1.79

-0.46

-2.08
-1.44

-0.06
-0.12

11.03

0.98

0.*

x:

xx,

* h

No data submitted TAG SYMBOLS q a Above control limit

0 Insufficient data x a Determined to be an outlier a Below control limit



. 7 219 rarticipants
The known value of this nuclide is 10.0 pCi/1 with an expected precision of 5.0; the control limits
are 1.3 to 18.7; the warning regions are 1.3 to 4.2 and 15.8 to 18.7

82(37.4 %) Failed to respond# :132(60.3 %) Within all limits

S-2(0.9 %) In warning zone
3(1.4 %) Outliers but within control

Statistic Respondents Non-outliers
Mean 10.81 Grand Avg 10.41
Std. Dev. 3.43 1.63
Variance 11.79 2.67
% Coef. of Var. 31.76 15.71
% deviation of mean from known value 8.13 4.05
Norm. dev. of mean from known value 0.24 0.25
Median 10.00 10.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

3(2.2 %) More than 3 norm. S.D. ., , 123(89.8 %) Within 1 norm. S.D.

of known value

/
/

V t t

2(1.5 %) Between 2 and 3 norm. S.D.: *9(6.6 %) Between 1 and 2 norm. S.D.
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Cobalt-60 tasicl Summar
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Cobalt-60
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DO

~DS
DT
DZ
E
EB
EH
EL

EX
FE 1
FY
FJ
FL

FYJ
FU
FZ
GE
GI
GQ
GT
G2
HE
HI 2
HK 1'
ELK
HL

HP 1
HU 1'

I 1
IA
IC

IE
J1
JE
JG

JMQ

3.0

9.0
9.0
9.0
9.0
9.0
0.0

1.0
0.0

0.0

9.0
0.0
9.0
9.0

13.0

11.0
9.0
9.0

10.0
9.0
9.0

10.0
10.0

10.0

10.0
13.0
10.0
12.0

27.0
10.0
11.0

8.0
17.0

12.0
10.0
10.0

10.0
10.0

8.0

5.0
0.0
2.0

0.0
7.0

1.0
1.0
0.0

13.0

13.0
10.0
10.0

9.0
9.0

10.0

9.0
11.0

12.0

10.0
13.0
11.0
10.0

10.0
12.0

9.0
18.0

13.0
8.0

10.0

10.0
10.0

7.0

0.000

0.473
0.118
0.118
0.118
0.000
0.118

0.00

2.00
0.58
0.58
0.58
0.00
0.58

1.00
0.58

1.15

0.58
1.73
1.00
1.53

1.00:
0.00
0.58

1.00
0.58

1.00
1.53
0.00

0.00
0.00
1.53

13.00

11.00
9.33
9.33
9.33
9.00
9.67

10.00
10.33

0.90

0.21

-0.37
-0.37
-0.37
-0.49
-0.26

-0.14
-0.02

10.67 0.09

0.236
0.118

0.236

0.118
0.354
0.236
0.354

0.236
0.000
0.118

0.236
0.118

0.236
0.354
0.000

0.000
0.000
0.354

-0.26
0.55

-0.14
-0.02

5.40
-0.14
0.44

-0.49
2.40

0.55
-0.26
-0.14

-0.14
-0.14
-0.72

1.04

0.35
-0.23
-0.23
-0.23
-0.35
-0.12

4

4.

0

0.

x, I

0.23

-0.12
0.69
0.00
0.12

5.54:
0.00
0.58

-0.35
2.54

0.69
-0.12
0.00

0.00
0.00

-0.58

0.00
0.12

4.

*

M No data submitted TAG SYMBOLS Ii = Above control limit
0 a Insufficient data x = Determined to be an outlier j S Below control limit

0.0
0.0
).0

9.67
12.00
10.00
10.33

26:00
10.00
11.67

9.00
17.33

12.00
9.67

10.00

10.00
10.00
8.33
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Cesium-134 Statistical Summary 2-19 Participants

The known value of this nuclide is 12.0 pCi/1 with an expected precision of 5.0; the control limits
are 3.3 to 20.7; the warning regions are 3.3 to 6.2 and 17.8 to 20.7

81(37.0 %) Failed to respond; 132(60.3 %) Within all limits

4(1.8 %) In warning zone

2(0.9 %) Outliers - but within control

Statistic Respondents Non-outliers

Mean 11.83 Grand Avg 9.78
Std. Dev. 22.61 1.86
Variance 511.12 3.48

% Coef. of Var. 191.17 19.06
% deviation of mean from known value -1.45 -18.48
Norm. dev. of mean from known value -0.01 -1.19
Median 9.67 9.67
% deviation of median from known value -19.44 -19.44

Norm. dev. of median from known value -0.10 -1.25

2(1.4 %) More than 3 norm. S.D. a 82(59.4 %) Within 1 norm. S.D.

of known value

4(2.9 %) Between 2 and 3 norm. S.D. 50(36.2 %) Between 1 and 2 norm. S.D.



Exper. Rng anal Normalized deviationLab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) TagDO 8.0 14.0 8.0 3.46 0.709 10.00 0.08 -0.69DS

C)
10.0
10.0
11.0

9.0
10.0

10.0

DT
DZ
E
EB
EH
EL
EO.
ER

EX
FE

10.0
10.0
10.0
9.0

10.0
9.0

9.0
10.0
10.0
9.0
7.0

10.0

13.0

10.0

0.58
0.00
0.58
0.00
1.73
0.58

0.58
0.58

0.118,
0.000
0.118
0.000
0.354
0.118

0.118
0.118

11 90 10.0 1.00 0.236 10.00

FN*
FU 8.0 9.0 9.0 0.58 0.118 8.67 -0.39 -1.15FZ 9.0 9.0 10.0 0.58 0.118 9.33 -0.16 -0.92GE ~9.0 9.0 10.0 0.58 0.118 9.33 -0.16 -0.92GI 9.0 9.0 9.0 0.00 0.000 9.00 -0.27 -1.04

GT*
GZ

HE 29.0 29.0 25-0 2.31 0-.73 2'T.67 6.20 5.43 xHK 9.0 10.0 9.0 0.58 0.118 9.33 -0.16 -0.92HL 11.0 11.0 11.0 0.00 0.000 11.00 0.42 -0.35

HP 11.0 8.0 9.0 1.53 0.354 9.33 -0.16 -0.92HU 17.0 19.0 20.0 1.53 0.354 18.67 3.08 2.31

A 10.0 8.0 9.0 1.00 0.236 9.00 -0.27 -1.04IA 11.0 10.0 8.0 1.53 0.354 9.67 -0.04 -0.81
9.0 10.0 10.0 0.58 0.118 9.67 -0.04 -0.81

9.0 9.0 9.0 0.00 0.000 9.00 -0.27 -1.04JE 9.0 9.0 10.0 0.58 0.118 9.33 -0.16 -0.92JG 10.0 8.0 11.0 1.53 0.354 9.67 -0.04 -0.81

* No data submitted TAG SYMBOLS 1 Above control limit0 Insufficient data x Determined to be an outlier aBelow control limit

9.67
10.00
10.33
9.00
9.00
9.67

12.33
9.67

-0.04
0.08
0.19

-0.27
-0.27
-0.04

0.88
-0.04

-0.81
-0.69
-0.58
-1.04
-1.04
-0.81

0.12
-0.81

12.0
10.0

12.0
9.0
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SCesium-137 StatisticaI Smma 2~ -4 6
r. cpanb

The known value of this nuclide is 10.0 pCi/1 with an expected precision of 5.0; the control limits
are 1.3 to 18.7; the warning regions are 1.3 to 4.2 and 15.8 to 18.7

81(37.0 %) Failed to

2(0.9 %) Outliers -

respond; ,134(61.2%) Within all limits

- 3 -- 2(0.9 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 11.13 Grand Avg 10.93
Std. Dev. 2.38 1.72
Variance 5.67 2.95
% Coef. of Var. 21.40 15.71
% deviation of mean from known value 11.30 9.34
Norm. dev. of mean from known value 0.47 0.54
Median 10.67 10.67
% deviation of median from known value 6.67 6.67
Norm. dev. of median from known value 0.28 0.39

2(1.4 %) More than 3 norm. S.D. -- , :117(84.8 %) Within I norm. S.D.

of known value

1 , !* wzp :.

2(0.4%) Between 2 and 3 norm. SD 17(12.3 %) Between 1 and 2 norm. S.D.,

yj
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Cesium-137
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

DO 12.0 13.0 9.0 2.08 0.473 11.33 0.14 0.46

11.0
11.0
10.0
11.0
10.0
10.0

9.0
11.0
10.0
12.0
10.0
11.0

DS
DT
DZ
E
EB
EH
EL
EO~

EX
FE

FJ
FL-

FU
FZ
GE
GI

GQ
GZ
R

Hr
HK
BL

HP
HU

IC
IA
IC

J

JE
JG
je-

10.0
10.0
12.0
11.0

9.0
11.0

11.0
11.0

10.0

11.0
10.0
10.0
10.0

260
10.0
12.0

11.0
17.0

12.0
10.0
13.0

11.0
12.0
13.0

1.00
0.58
1.15
0.58
0.58
0.58

0.58
0.58

1.00

1.00
1.53
0.58
0.00

1.53.
0.58
0.00

1.53
0.58

1.00
2.52
1.15

0.58
1.53
2.52

12.0 12.0
11.0 12.0

11.0 9.0

9.0 10.0
11.0 13.0
11.0 11.0
10.0 10.0

270 29.0'
11.0 10.0
12.0 12.0

12.0 9.0
17.0 16.0

14.0 13.0
13.0 15.0
13.0 11.0

10.0 10.0
11.0 9.0
15.0 10.0

0.236
0.118
0.236
0.118
0.118
0.118

0.118
0.118

0.236

0.236
0.354
0.118
0.000

O 354
0.118
0.000

0.354
0.118

0.236
0.591
0.236

0.118
0.354
0.591

10.00
1O.67
10.67
11.33
9.67

10.67

11.67
11.33

10.00

10.00
11.33
10.67
10.00

2'T3a.
10.33
12.00

10.67
16.67

13.00
12.67
12.33

10.33
10.67
12.67

-0.32
-0.09
-0.09
0.14

-0.44
-0.09

0.25
0.14

-0.32

-0.32
0.14

-0.09
-0.32

5+68
-0.21
0.37

-0.09
1.99

0.72
0.60
0.48

-0.21
-0.09
0.60

e.

0.00
0.23
0.23
0.46

-0.12
0.23

0.58
0.46

0.00

0.00
0.46
0.23
0.00

x6:00:
0.12
0.69

0.23
2.31

1.04
0.92
0.81

0

S

0"

0.12
0.23
0.92

[J;
a No data submitted TAG SYMBOLS Above control limit

~0 a Insufficient data x a Determined to be an outlier a Below control limit

0, !
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Gross Alpha Statistical Summary 262 Participants

The known value of this nuclide is 20.0 pCi/I with an expected precision of 5.0; the control limits

are 11.3 to 28.7; the warning regions are 11.3 to 14.2 and 25.8 to 28.7

79(30.2 %) Failed to respond

1(0.4 %) Outliers *

43(16.4 %) Out of control

but not an outlier

- 84(32.1 %) Within all limits

55(21.0 %) in warning zone

but within control

Statistic Respondents Non-outliers

Maean 14.20 Grand Avg 14.08

Std. Dev. 4.90 4.64

Variance 23.98 21.56

% Coef. of Var. 34.50 32.98

% deviation of mean from known value -29.02 -29.61

Norm. dev. of mean from known value -1.18 -1.28

Median 
14.00 13.83

% deviation of median from known value -30.00 -30.83

Norm. dev. of median from known value -1.23 -1.33

48(26.2 %) More than 3 norm. S.D.. 35(19.1 %) Within 1 norm. S.D.
of known value

51(27.9 %) Between 2 and 3 norm. S.D. *49(26.8 %) Between 1 and 2 norm. S.D.



EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 29-Oct-1993 5 / 20

Gross Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

0.118 5.33 -3.03 -5.08 LDJ 6.0 5.0 5.0 0.58
eDM TT -
DO 21.0 16.0 19.0 2.52

DP
DR

DT 20.0 20.0 19.0 0.58

DY..
DZ 16.0 15.0 17.0 1.00

E 17.0 15.0 14.0 1.53

EB 13.0 15.0 19.0 3.06

EH 20.0 16.0 15.0 2.65

EN 10.0 12.0 11.0 1.00

ER 15.0 15.0 15.0 0.00

ES 14.0 15.0 17.0 1.53
EV 14.0 11.0 11.0 1.73

FE 11.0 13.0 12.0 1.00

FJ 11.0 10.0 14.0 2.08

FK 7.0 6.0 7.0 0.58

FL 12.0 12.0 12.0 0.00

FN 11.0 10.0 13.0 1.53

FP 10.0 12.0 10.0 1.15

FZ 12.0 7.0 14.0 3.61,

GJ 11.0 10.0 6.0 2.65

GO 8.0 9.0 10.0 1.00

GQ 14.0 15.0 16.0 1.00

GT 17.0 10.0 10.0 4.04

GZ 19.0 20.0 17.0 1.53

HE 26.0 27.0 27.0 0.58

HI 9.0 8.0 8.0 0.58

HL 12.0 10.0 12.0 1.15

EN 18.0 19.0 18.0 0.58

HP 12.0 15.0 14.0 1.53

HU 15.0 15.0 15.0 0.00

18.67 1.59 -0.46
0

0

0

0.591

0.118

0.236
0.354

0.709
0.591

0.236

0.000
0.354
0.354

0.236

0.473
0.118
0.000
0.354
0.236

0.827

0.591
0.236
0.236
0.827
0.354
0.118

0.118

0.236
0.118
0.354
0.000

1.94

0.67
0.43

0.55
1.01

11.00 -1.07

15.00 0.32
15.33 0.43
12.00 -0.72

12.00 -0.72

-0.12

-1.39
-1.62

-1.50
-1.04

-3.12

-1.73
-1.62
-2.77

-2.77

11.67 -0.84 -2.89
6.67 -2.57 -4.62

12.00 -0.72 -2.77
11.33 -0.95 -3.00
10.67 -1.18 -3.23

11.00 -1.07 -3.12

9.00
9.00

15.00
12.33
18.67
26.67

-1.76
-1.76
0.32

-0.60
1.59
4.36

-3.81
-3.81
-1.73
-2.66
-0.46
2.31

8.33 -1.99 -4.04

11.33
18.33
13.67
15.00

-0.95
1.47

-0.14
0.32

-3.00
-0.58
-2.19
-1.73

IL
0

0

LI

LI

* = No data submitted TAG SYMBOLS a Above control limit

0 S Insufficient data x Determined to be an outlier Below control limit

19.67

16.00
15.33

15.67
17.00
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Statistical Summary 262 Participants I

The known value of this nuclide is 15.0 pCi/1 with an expected precision of 5.0; the control limits
are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

71(27.1 %) Failed to respond

5(1.9 %) Outliers

18(6.9 %) Out of control'

but not an outlier

, 147(56.1 %) Within all limits

21(8.0 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 20.19 Grand Avg 17.01
Std. Dev. 28.23 4.80
Variance 797.14 23.03
% Coef. of Var. 139.81 28.22
% deviation of mean from known value 34.62 13.38
Norm. dev. of mean from known value 0.18 0.42
Median 16.67 16.67
% deviation of median from known value 11.11 11.11
Norm. dev. of median from known value 0.06 0.35

,101 (52.9 %) Within 1 norm. S.D.
of known value

0dnorm. S.D.- 46(24.1 %) Between 1 and 2 norm. S.D.

L
ir
Ii
iI

Gross Beta

24(12.6 %) More than 3 norrn. S.D.',

20(10.5 %) Between 2 and 3



EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 29-Oct-1993 14 / 20

Gross Beta

Exper. Rng anal Normalized deviationLab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (2rand-avg) (known) T .
DJ 21.0 17.0 19.0 2.00

DO 17.0 16.0 17.0 0.58
DP
DR 17.0 17.0 16.0 0.58
DS
DT 21.0 15.0 13.0 4.16

DY
DZ 22.0 22 0 22.0 0.00
E 19.0 17.0 19.0 1.15

EB 18.0 17.0 18.0 0.58
EH 17.0 18.0 16.0 1.00
EL 16.0 19.0 17.0 1.53
EN 330.0 3300 333.0 1.73

ER.

ES 18.0 19.0 19.0 0.58
EV 16.0 16.0 15.0 0.58

FE 15.0 14.0 14.0 0.58
FT
FJ 29.0 31.0 29.0 1.15
FK 18.0 18.0 18.0 0.00
FL 8.0 7.0 8.0 0.58
FN 15.0 15.0 16.0 0.58
F? 13.0 15.0 15.0 1.15

FZ 8.0 9.0
GE 14.0 15.0
GJ 4.0 3.0
GO 26.0 22.0
GQ 15.0 15.0
GT 14.0 14.0
GZ 6.0 5.0
HE _20.0 20.0

EI 15.0 16.0

BL 25.0 22.0
HN
HP 18.0 15.0
HTJ 27.0 26.0

13.0
16.0
4.0

23.0
16.0
14.0

7.0
20.0

16.0

23.0

14.0
26.0

2.65
1.00
0.58
2.08
0.58
0.00
1.00
0.00

0.58

1.53

2.08
0.58

0.473 19.00 0.69

0.118 16.67 -0 12

0.118 16.67 -0.12

0.945 16.33 -0.23

0.000
0.236

0.118
0.236
0.354
0.354'

0.118
0.118

0.118

0.236
0.000
0.118
0.118
0.236

0.591
0.236
0.118
0.473
0.118
0.000
0.236
0.000

0.118

0.354

0.473
0.118

22.00

18.33

1.73
0.46

17.67 0.23
17.00 0.00
17.33 0.11

33L-00 108.77,

18.67 0.57
15.67 -0.46

14.33 -0.93

29.67 4.39
18.00 0.34
7.67 -3.24

15.33 -0.58
14.33 -0.93

10.00 -2.43
15.00 -0.70

3.67 -4.62
23.67 2.31
15.33 -0.58
14.00 -1.04
6.00 -3.81

20.00 1.04

15.67 -0.46

23.33

15.67
26.33

2.19

-0.46
3.23

......................................
~ 

I

1.39

0.58

0.58

0.46

0

a

2.42
1.15

0.92
0.69
0.81

109.47

1.27
0.23

-0.23

5.08
1.04

-2.54
0.12

-0.23

-1.73
0.00

-3.93
3.00
0.12

-0.35
-3.12
1.73

0.23

2.89

0.23
3.93
3.93 11

x.
a

a

0~.~

0

0

= No data submitted TAG SYMBOLS a Above control limit
0 a Insufficient data x = Determined to be an outlier M Below control limit

II

g)
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EMSL-LV Performance Evaluation: Tritium in Water, 5-Nov-1993 3/10

STritium ttitca
ummary 220 Participants

The known value of this nuclide is 7398.0 pCi/ with an expected precision of 740.0; the control limits
are 6114.1 to 8681.9; the warning regions are 6114.1 to 6541.4 and 8254.6 to 8681.9

43(19.5 %) Failed

11 (5.0 %) Outliers

8(3.6 %) Out of co
but not an ou

to respond ' 142(64.5 %) Within all limits

ntro'- 16(7.3 %) in warning zone
tiler but within control

Statistic Resoondents Non-outliers
Mean 7017.15 Grand Avg 7215.65
Std. Dev. 1320.54 574.68
Variance 1743826.64 330256.18
% Coef. of Var. 18.82 7.96
% deviation of mean from known value -5.15 -2.46
Norm. dev. of mean from known value -0.29 -0.32
Median 7209.00 7259.50
% deviation of median from known value -2.55 -1.87
Norm. dev. of median from known value -0.14 -0.24

19(10.7 %) More than 3 norm. S.D. *, 993(52.5 %) Within 1 norm. S.D.

of known value

16(9.0 %) Between 2 and 3 norm. S.D. * 49(27.7 %) Between 1 and 2 norm. S.D.



EMSL-LV Performance Evaluation: Tritium in Water, 5-Nov-1993

Tritium
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

E 7266.0 7397.0
EA 8200.0 8240.0
EB 7130.0 7360.0
EH 6370.0 6030.0
EL 7446.0 6723.0
EN 6709.0 5578.0
EW 6410.0 6313.0
EX 5993.0 6161.0

'F B

7463.0
8110.0
7600.0
6490.0
7324.0
5885.0
6321.0
6167.0

FE 7180.0 7010.0 6830.0
FJ 6468.0 4528.0 4916.0
FK 7203.0 7012.0 7078.0
FL 7036.0 6797.0 6799.0
FU 5630.0 6250.0 6650.0
FZ 8500.0 9000.0 9200.0
GE 7157.0 7078.0 7016.0
GO 7613.0 8246.0 8194.0
GQ 7140.0 7100.0 7060.0
HI 6665.0 6604.0 6514.0
HJ 7870.0 7570.0 8150.0
HEK 7662.0 7254.0 7338.0
HP 7630.0 7370.0 7570.0
HR 7752.0 7712.0 7562.0
HU 7890.0 7826.0 7900.0

I 6504.0 6563.0 6437.0

100.28
66.57

235.01
238.61
387.05
584.86

53.85
98.76

175.04
1026.55

97.01
137.42
513.94
360.56

70.68
351.41

40.00
75.97

290.06
215.45
136.14
100.16

40.20

0.157
0.104
0.375
0.367
0.577
0.903
0.077
0.139

0.279
2.045
0.152
0.191
0.814
0.559
0.113
0.505
0.064
0.121
0.463
0.326
0.208
0.152
0.059

7375.33
8183.33
7363.33
6296.67
7164.33
6057.33
6348.00
6107.00

7006.67
5304.00
7097.67
6877.33
6176.67
8900.00
7083.67
8017.67
7100.00
6594.33
7863.33
7418.00
7523.33
7675.33
7872.00

0.37
2.26
0.35

-2.15
-0.12
-2.71
-2.03
-2.59

-0.49
-4.47
-0.28
-0.79
-2.43
3.94

-0.31
1.88

-0.27
-1.45
1.52
0.47
0.72
1.08
1.54

-0.05
1.84

-0.08
-2.58
-0.55
-3.14
-2.46
-3.02

-0.92
-4.90
-0.70
-1.22
-2.86
3.52

-0.74
1.45

-0.70
-1.88
1.09
0.05
0.29
0.65
1.11

t

II

63.03 0.101 6501.33 -1.67 -2.10

IC 7389.0 7091.0 7241.0 149.00 0.238 7240.33 0.06 -0.37

IU 7703.0 7730.0 8054.0 195.33 0.280 7829.00 1.44 1.01

J 7450.0 7500.0 7495.0
JE 7592.0 7592.0 7592.0

Ji 7345.0
JR 7437.0
JM 7065.0
JN -U

JP 7533.0
JR 6700.0
JS 7300.0
JY 6710.0
K 6884.0
r 7 A

7352.0
7577.0
7117.0

7468.0
6580.0
7300.0
6810.0
6080.0
7487 n

7333.0
7647.0
6877.0

7369.0
6550.0
6600.0
7260.0
5839.0
73780

27.49
0.00

9.76
106.94
126.25

82.60
79.39

404.15
292.98
547.19

79.61

0.040
0.000

0.015
0.168
0.192

0.131
0.120
0.559
0.439
0.834
0.124

7481.67
7592.00

7343.33
7553.67
7019.67

7456.67
6610.00
7066.67
6926.67
6267.67
7466.00

0.62
0.88

0.30
0.79

-0.46

0.56
-1.42
-0.35
-0.68
-2.22
0.59

0.20
0.45

-0.13
0.36

-0.89

0.14
-1.84
-0.78
-1.10
-2.65
0.16

ea No data submitted TAG SYMBOLS 1 Above control limit

0 a Insufficient data x M Determined to be an outlier a.L Below control limit

5 /1 11
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EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993 3/52

Statistical Summarv 229 Participants

The known value of this nuclide is 30.0 pCi/ with an expected precision of 5.0; the control limits
are 21.3 to 38.7; the warning regions are 21.3 to 24.2 and 35.8 to 38.7

35(15.3 %) Failed to respond '-,. 172(75.

6(2.6
16(7.0 %) Outliers

I %) Within all limits

%) in warning zone
but within control

Statistic Respondents Non-outliers
Mean 36.82 Grand Avg 29.72
Std. Dev. 37.61 2.33
Variance 1414.71 5.41
% Coef. of Var. 102.14 7.82
% deviation of mean from known value 22.74 -0.95
Norm. dev. of mean from known value 0.18 -0.12
Median 29.67 29.67
% deviation of median from known value -1.11 -1.11
Norm. dev. of median from known value -0.01 -0.14

16(8.2 %) More than 3 norm. S.D. -. ,149(76.8 %) Within 1 norm. S.D.

of known value

6(3.1 %) Between 2 and 3 norm. S.D.: Bten1n2n .SD

11
Cobalt-60

Between 1 and 2 norm. S.D.

,



EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993

Cobalt-60
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DL
DM
DO
DR
DT
DY'
DZ
E
EA
EB
EH
EL
EN

30.0
31.0
29.0
31.0
27.0

29.0
31.0
28.0
30.0
24.0

33.0 33.0
30.0 29.0
28.0 29.0
32.0 31.0
30.0 27.0
29.0 32.0
29.0 25.0

EX 31.0 25.0
EZ~ 2360-. 30
FE 29.0 29.0
FJ 30.0 26.0
FK 30.0 30.0
FL 33.0 32.0
FU 28.0 28.0
FZ 19.0-. 13;
GE 30.0 29.0
GI 31.0 32.0
GO0
GO 24.0 26.0

30.0
32.0
34.0
35.0
28.0

0.58
0.58
3.21
2.65
2.08

0.58
1.00
1.00
0.58
1.53
1.73
2.08

3.46
'7.94
1.15
2.65
0.00
1.00
0.58
3.06-
0.58
0.58

1.15

32.0
31.0
27.0
31.0
29.0
29.0
28.0

31.0
310
31.0
31.0
30.0
34.0
29.0
1.0
30.0
31.0

26.0

0.118
0.118
0.709
0.591
0.473

0.118
0.236
0.236
0.118
0.354
0.354
0.473

2

HE 30.0 30.0 30.0 0.00
HI 27.0 32.0 32.0 2.89
HJ 26.0 34.0 34.0 4.62
HEK 29.0 29.0 30.0 0.58
HL 33.0 30.0 29.0 2.08
HP 34.0 33.0 34.0 0.58
HU 26.0 27.0 27.0 0.58

IX:
I 31.0 30.0 30.0 0.58
IA 38.0 37.0 39.0 1.00
IC 29.0 27.0 31.0 2.00

IU 31.0 30.0 31.0 0.58
J 30.0 30.0 29.0 0.58
JE 28.0 28.0 30.0 1.15
JG 31.0 30.0 29.0 1.00

JR 27.0 31.0 33.0 3.06

29.67
31.33
30.33
32.00
26.33

32.67
30.00
28.00
31.33
28.67
30.00
27.33

-0.02
0.56
0.21
0.79

-1.17

1.02
0.10

-0.59
0.56

-0.36
0.10

-0.83

0.709 29.00 -0.25
9.472 281.00 87.05
0.236 29.67 -0.02
0.591 29.00 -0.25
0.000 30.00 0.10
0.236 33.00 1.14
0.118 28.33 -0.48
0.709 16.32 -464
0.118 29.67 -0.02
0.118 31.33 0.56

0.236 25.33 -1.52

0.000
0.591
0.945
0.118
0.473
0.118
0.118

0.118
0.236
0.473

0.118
0.118
0.236
0.236

0.709

30.00
30.33
31.33
29.33
30.67
33.67.
26.67

30.33
38.00
29.00

30.67
29.67
28.67
30.00

0.10
0.21
0.56

-0.13
0.33
1.37

-1.06

0.21
2.87

-0.25

0.33
-0.02
-0.36
0.10

30.33 0.21 0.12

-0.12
0.46
0.12
0.69

-1.27

0.92
0.00

-0.69
0.46

-0.46
0.00

-0.92

-0.35
86.95:
-0.12
-0.35
0.00
1.04

-0.58
-4.7
-0.12
0.46

-1.62

x

x

0.00
0.12
0.46

-0.23
0.23
1.27

-1.15

0.12
2.77

-0.35

0.23
-0.12
-0.46
0.00

9 a No data submitted TAG SYMBOLS a Above control limit
0 a Insufficient data x a Determined to be an outlier M - Below control limit
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EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993

Statistical Summary 229 Participants

The known value of this nuclide is 150.0 pCi/1 with an expected precision of 15.0; the control limits

are 124.0 to 176.0; the warning regions are 124.0 to 132.6 and 167.4 to 176.0

37(16.2 %) Failed to respond 155(67.7 %) Within all limits

18(7.9 %) Outliers

6(2.6 %) Out of control '- 13(5.7 %) In warning zone

but not an outlier but within control

Statistic Respondents Non-outiuers
Mean 189.88 Grand Avg 156.07

Std. Dev. 190.96 9.24

Variance 36465.03 85.36

% Coef. of Var. 100.57 5.92

% deviation of mean from known value 26.58 4.05

Norm. dev. of mean from known value 0.21 0.66

Median 156.50 156.33

% deviation of median from known value 4.33 4.22

Norm. dev. of median from known value 0.03 0.69

24(12.5 %) More than 3 norm. S.D... 93(48.4 %) Within 1 norm. S.D.

of known value

13(6.8 %) Between 2 and 3 norm. S.D. 2.3 %) Between 1 and 2 norm. S.D.

Zinc-65

12 /52



/
/

DY
DZ 158.0 160.0
E 150.0 153.0
EA 144.0 150.0
EB 176.0 174.0
EH 150.0 146.0
EL 153.0 151.0
ENi 209:0 209.0

158.0
153.0
147.0
170.0
139.0

157.0
152.0
144.0
173.0
148.0
153.0
209.0

2.08
1.73
9.71
2.52

12.58

1.53
1.53
3.46
1.53
2.00
1.15
0.00

EX 155.0 161.0 151.0 5.03

EZ, 1331.0 1220.0 1334.0 64.97.

FE 157.0 150.0 149.0 4.36

FJ 158.0 150.0 151.0 4.36

FK 139.0 139.0 139.0 0.00

FL 186.0 170.0 174.0 8.33

FU 154.0 154.0 158.0 2.31

FZ"I--~ 89 ' M-0. I. 86.0- 7.37'

GE 154.0 157.0 158.0 2.08

GI 172.0 178.0 165.0 6.51

GO- 227.0 232.0 223.0 4.51

HE 150.0 146.0 154.0 4.00

il 152.0 143.0 147.0 4.51

HJ 149.0 156.0 169.0 10.15

BK 155.0 153.0 158.0 2.52

EL 149.0- 145.0 148.0 2.08

HP 189.0 167.0 179.0 11.02

HIU 135.0 134.0 132.0 1.53

I 158.0 151.0 154.0 3.51

IA 178.0 175.0 182.0 3.51

IC 163.0 166.0 160.0 3.00

IU 165.0 160.0 17

J 160.0 159.0 16

JE 156.0 147.0 15

JG 130.0 144.0 16

JR 151.0 153.0 16

* m No data submitted

0 = Insufficient data

DL
DM
DO
DR
DT

106.335
155.00
157.67
172.33
150.67

-0.12
0.18
1.88

-0.62

154.0
156.0
166.0
172.0
149.0

U.73

0.58
0.89
2.58
0.08

0.96
0.19

-0.46
2.81

-0.23
0.27
6.81

157.0
156.0
160.0
175.0
164.0

0.158
0.118
0.748
0.197
0.984

0.118
0.118
0.236
0.118
0.158
0.079
0.000

0.394
7.646
0.315
0.315
0.000
0.630
0.158
0.551
0.158
0.512

0.354

0.315
0.354
0.788
0.197
0.158
0.866
0.118

0.276
0.276
0.236

158.33 0.26
151.67 -0.51
146.00 -1.16
174.33 2.11
148.00 -0.93
152.33 -0.43
209.Oi. 6.11

155.67 -0.05
1295.00 131.51

152.00 -0.47
153.00 -0.35
139.00 -1.97
176.67 2.38
155.33 -0.08
83.33? -8:40

156.33 0.03
171.67 1.80

227.33 8.23,

150.00 -0.70
147.33 -1.01
158.00 0.22
155.33 -0.08
147.33 -1.01
178.3a 2.57
133.67 -2.59

154.33 -0.20
178.33 2.57
163.00- 0.80

L.0 5.51 0.433 165.33 1.07 1.77

).0 0.58 0.039 159.67 0.42 1.12

4.0 4.73 0.354 152.33 -0.43 0.27

15.01 1.345 144.67 -1.32 -0.62

1.0 5.29 0.394 155.00 -0.12 0.58

TAG SYMBOLS m * Above control limit

x = Determined to be an outlier = Below control limit

EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993 14 / 52

Zinc-65 Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
2.8- 1- n

0.65
132.22L

0.23
0.35

-1.27
3.08
0.62
7.70
0.73
2.50

8.93

0.00
-0.31
0.92
0.62

-0.31
3.27

-1.89

0.50
3.27
1.50

S

x

x

x

x



EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993 20 / 52J

Ruthenium-106 Statistical Summary 229 Participants

The known value of this nuclide is 201.0 pCi/1 with an expected precision of 20.0; the control limits

are 166.3 to 235.7; the warning regions are 166.3 to 177.8 and 224.2 to 235.7

88(38.4 %) Within all limits
39(17.0 %) Failed to respond.

17(7.4 %) Outliers

52(22.7 %) Out of control

but not an outlier

. -- 33(14.4 %) in warning zone

but within control

Statistic Respondents Non-outliers

Mean 
213.00 Grand Avg 175.18

Std. Dev. 
215.64 18.32

Variance 
46501.37 335.52

% Coef. of Var. 101.24 10.46

% deviation of mean from known value 5.97 -12.85

Norm. dev. of mean from known value 0.06 -1.41

Median 178.33 178.33

% deviation of median from known value -11.28 -11.28

Norm. dev. of median from known value -0.11 1.24

69(36.3 %) More than 3 norm. S.D.: 33(17.4 %) Within 1 norm. S.D.

(n .of known value

55(28.9 %) Between 1 and 2 norm. S.D.
33(17.4 %) Between 2 and 3 no S.D.

40
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Ruthenium-i106
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

* u No data submitted

0 a Insufficient data

TAG SYMBOLS

DL 172.0 177.0 188.0 8.19 0.473 179.00 0.33 -1.91

DM 165.0 161.0 161.0 2.31 0.118 162.33 -1.11 -3.35

DO 224.0 162.0 174.0 32.88 2.583 186.67 1.00 -1.24

DR 199.0 207.0 177.0 15.53 0.886 194.33 1.66 -0.58

DT 165.0 136.0 201.0 32.56 2.752 167.33 -0.68 -2.92

DY
DZ 190.0 170.0 190.0 11.55 0.591 183.33 0.71 -1.53

E 174.0 187.0 186.0 7.23 0.384 182.33 0.62 -1.62

EA 205.0 202.0 200.0 2.52 0.148 202.33 2.35 0.12

EB 193.0 194.0 193.0 0.58 0.030 193.33 1.57 -0.66

EH 170.0 176.0 177.0 3.79 0.207 174.33 -0.07 -2.31

EL 170.0 161.0 166.0 4.51 0.266 165.67 -0.82 -3.06 t

EN 200.0 232.0 233.0 18.77 0.975 221.67 4.03 1.79

EW~
EX 200.0 224.0 184.0 20.13 1.345 202.67 2.38 0.14

iEZ 141 f 1548.0 ~ 1686.0 375O 14.565, 1548.33 11892. 116.68 x

FE 114.0 146.0 129.0 16.01 0.945 129.67 -3.94 -6.18

349.0 360.0 314.0 24.02 1.683 34L00 14.36- 1212

FK 159.0 159.0 159.0 0.00 0.000 159.00 -1.40 -3.64

FL 205.0 156.0 180.0 24.50 1.852 180.33 0.45 -1.79

FU 153.0 166.0 173.0 10.15 0.591 164.00 -0.97 -3.20

F2 11 40 90.0 18.04t 10 4-13 72 -9.60 >

GE 172.0 177.0 188.0 8.19 0.473 179.00 0.33 -1.91

GI 176.0 175.0 159.0 9.54 0.502 170.00 -0.45 -2.68

GQ

HE 178.0 186.0 188.0 5.29 0.295 184.00 0.76 -1.47

HE 167.0 172.0 207.0 21.79 1.345 182.00 0.59 -1.65

HJ 175.0 195.0 202.0 14.01 0.797 190.67 1.34 -0.89

HEK 171.0 184.0 159.0 12.50 0.738 171.33 -0.33 .2.57

HL 184.0 185.0 178.0 3.79 0.207 182.33 0.62 -1.62

HP 195.0 197.0 206.0 5.86 0.325 199.33 2.09 -0.14

HU 187.6 185.0 190.0 2.52 0.148 187.33 1.05 -1.18
7 -

I 136.0 161.0 174.0 19.31 1.233 157.00 -1.57 -3.81

IA 207.0 160.0 179.0 23.64 1.739 182.00 0.59 -1.65

IC 163.0 150.0 136.0 13.50 0.797 149.67 -2.21 -4.45

IU 200.0 202.0 189.0 7.00 0.384 197.00 1.89 -0.35

J 183.0 176.0 153.0 15.70 0.886 170.67 -0.39 -2.63

JE 174.0 164.0 171.0 5.13 0.295 169.67 -0.48 -2.71

JG 165.0 173.0 175.0 5.29 0.295 171.00 -036 2.60

JR 162.0 180.0 175.0 9.29 0.532 172.33 -0.25 -2.48
II ~ U LL.U lAiUi.

x = Determined to be an outlier u w Below control limit

/
/

j.

x-

II a Above contro m
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Cesium-134 Statistical Summary

The known value of this nuclide is 59.0 pCi/I with an expected precision of 5.0; the control limits

are 50.3 to 67.7; the warning regions are 50.3 to 53.2 and 64.8 to 67.7

36(15.7 %) Failed to respo

18(7.9 %) Outliers

26(11.4 %) Out of control

but not an outlier

104(45.4 %) Within all limits

-45(19.7 %) in warning zone

but within control

Statistic Respondents Non-outliers

Mean 
64.88 Grand Avg 54.42

Std. Dev. 63.91 4.53

Variance 
4084.96 20.48

% Coef. of Var. 98.52 8.32

% deviation of mean from known value 9.96 -7.71

Norm. dev. of mean from known value 0.09 -1.01

Median 54.33 54.33

% deviation of median from known value -7.91 -7.91

Norm. dev. of median from known value -0.07 -1.03

50(2S.9 %) More than 3 norm. S.D., 36(18.7 %) Within 1 norm. S.D.

of known value

39(20.2 %) Between 2 and 3 norm. S.D.- '68(35.2 %) Between 1 and 2 norm. S.D

1.
.

4

229 art can

nd--
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Cesium-134
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

DL
DM
DO
DR
DT
DY'

55.0
57.0
54.0
56.0
63.0

54.0
64.0

57.0
55.0
56.0

DZ 61.0 60.0
E 54.0 55.0
EA 53.0 53.0
EB 56.0 56.0
EH 50.0 51.0
EL 57.0 58.0
EN 58.0 60.0

56.0
55.0
49.0
57.0
62.0

56.0
57.0
52.0
56.0
55.0
57.0
58.0

1.00
4.73
4.04
1.00
3.79

2.65
1.53
0.58
0.00
2.65
0.58
1.15

EX 57.0 59.0 62.0 2.52
EZ,- 460'0 5204, 457.0 3554,
FE 51.0 51.0 52.0 0.58
FJ 54.0 53.0 56.0 1.53
FK 51.0 51.0 51.0 0.00
FL 65.0 61.0 63.0 2.00
FU 54.0 54.0 56.0 1.15
KFZ 2804- 2540 2' 1.53
GE 55.0 54.0 56.0 1.00
GI 62.0 59.0 54.0 4.04

GO

HE
Ell
HJ
HK
HIL
HP
HU

57.0
48.0
58.0
55.0
57.0
61.0
47.0

55.0
56.0
60.0
53.0
56.0
62.0
46.0

- .'-~ ~
........... '''>\'t.~

57.0
46.0
62.0
54.0
57.0
64.0
48.0

I 56.0 56.0 55.0
IA 52.0 61.0 61.0
IC 64.0 61.0 61.0

IU 58.0 61.0 59.0
J 55.0 51.0 51.0
JE 49.0 50.0 50.0
JG 48.0 49.0 48.0

JR 57.0 52.0 53.0

1.15
5.29
2.00
1.00
0.58
1.53
1.00

0.58
5.20
1.73

1.53
2.31
0.58
0.58-

2.65

0.236
1.120
0.945
0.236
0.827

0.591
0.354
0.118
0.000
0.591
0.118
0.236

0.591
13.271
0.118
0.354
0.000
0.473
0.236
0.354'.
0.236
0.945

0.236
1.345
0.473
0.236
0.118
0.354
0.236

0.118
1.120
0.354

55.00
58.67
53.33
56.00
60.33

0.20
1.47

-0.38
0.55
2.05

59.00 1.59
55.33 0.32
52.67 -0.61
56.00 0.55
52.00 -0.84
57.33 1.01
58.67 1.47

59.33 1.70
479.00 147.08

51.33 -1.07
54.33 -0.03
51.00 -1.18
63.00 2.97
54.67 0.09
26:67, -961
55.00 0.20
58.33 1.36

56.33
50.00
60.00
54.00
56.67
62.33
47.00

55.67
58.00
62.00

0.66
-1.53
1.93

-0.14
0.78
2.74

-2.57

0.43
1.24
2.63

-1.39
-0.12
-1.96
-1.04
0.46

0.00
-1.27
-2.19
-1.04
-2.42
-0.58
-0.12

0

0.12
14549

-2.66
-1.62
-2.77
1.39

-1.50
-11.20

-1.39
-0.23

-0.92
-3.12
0.35

-1.73
-0.81
1.15

-4.16

-1.15
-0.35
1.04

0.354 59.33 1.70 0.12
0.473 52.33 -0.72 -2.31
0.118 49.67 -1.65 -3.23 J
0.118 48.33 -2.11 -3.70

0.591 54.00 -0.14 -1.73

I

e a No data submitted TAG SYMBOLS m m Above control limit

0 m Insuffcient data x S Determined to be an outlier m Below control limit



EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993

Cesium-13 7 "D ; i t0

The known value of this nuclide is 40.0 pCi/1 with an expected precision of 5.0; the control limits

are 31.3 to 48.7; the warning regions are 31.3 to 34.2 and 45.8 to 48.7

35(15.3 %) Failed to respond -
* 154(67.2 %) Within all limits

20(8.7 %) Outliers
5(2.2 %) Out of control ~ 15(6.6 %) in warning zone

b(. )ut o nontlr but within control

but not an authoer

Statistic Respondents Non-outliers

Mean 49.26 Grand Avg 42.14

Std. Dev. 46.27 3.04

Variance 2140.47 9.23

% Coef. of Var. 93.92 7.21

% deviation of mean from known value 23.15 5.34

Norm. dev. of mean from known value 0.20 0.70

Median 42.00 42.00

% deviation of median from known value 5.00 5.00

Norm. dev. of median from known value 0.04 0.66

26(13.4 %) More than 3 norm. S.D..; 96(49.5 %) Within 1 norm. S.D.

2(. %of known value

14(7.2 %) Between 2 and 3 nnrm. I.. 5 %) Between 1 and 2 norm. S.D.

/
/ 36 /52

229 art%.cpanStatistical Summary



/
EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993

Cesium-137
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DL
DM
DO
DR
DT
DY

39.0
40.0
45.0
44.0
45.0

41.0
41.0
47.0
46.0
41.0

DZ 52.0 52.0
E 43.0 43.0
EA 44.0 42.0
EB 45.0 46.0
EH 41.0 42.0
EL 42.0 42.0

EX 37.0 45.0
356iW 347.0-

42.0
42.0
38.0
43.0
38.0

50.0
43.0
41.0
46.0
39.0
42.0

43.0
3410

1.53
1.00
4.73
1.53
3.51

1.15
0.00
1.53
0.58
1.53
0.00

4.16
-7.55-

FE 42.0 39.0 41.0 1.53
FJ 41.0 43.0 38.0 2.52
FK 38.0 38.0 38.0 0.00
FL 49.0 46.0 47.0 1.53
FU 42.0 43.0 45.0 1.53

GE 39.0 41.0 42.0 1.53
GI 46.0 46.0 45.0 0.58

Gr *_ 26.0. 28.0 1.15
GQ ....
HE 39.0 40.0 39.0 0.58
HI 37.0 37.0 42.0 2.89
HJ 45.0 42.0 45.0 1.73
HEK 41.0 40.0 42.0 1.00
HL 46.0 46.0 46.0 0.00
HP 50.0 50.0 50.0 0.00
HU 37.0 36.0 36.0 0.58

I 40.0 43.0 38.0
IA 45.0 47.0 42.0
IC 44.0 46.0 44.0

IU 43.0 43.0 43.0
J 42.0 41.0 40.0
JE 40.0 38.0 41.0
JG 38.0 41.0 38.0

JR 44.0 45.0 45.0

2.52
2.52
1.15

0.00
1.00
1.53
1.73

0.58

0.354
0.236
1.120
0.354
0.827

0.236
0.000
0.354
0.118
0.354
0.000

40.67
41.00
43.33
44.33
41.33

-0.51
-0.39
0.41
0.76

-0.28

51.33 3.19
43.00 0.30
42.33 0.07
45.67 1.22
40.67 -0.51
42.00 -0.05

0.23
0.35
1.15
1.50
0.46

3.93 f
1.04
0.81
1.96
0.23
0.69

0

0.945 41.67 -0.16 0.58
2.470 348.00 105.95- 10669
0.354 40.67 -0.51 0.23
0.591 40.67 -0.51 0.23
0.000 38.00 -1.43 -0.69
0.354 47.33 1.80 2.54
0.354 43.33 0.41 1.15
0.236- 21.00 -7.32k -6.58
0.354 40.67 -0.51 0.23
0.118 45.67 1.22 1.96

0.236.- '26.67> -5.36 -4.62

0.118 39.33 -0.97 -0.23
0.591 38.67 -1.20 -0.46
0.354 44.00 0.65 1.39
0.236 41.00 -0.39 0.35
0.000 46.00 1.34 2.08

0.000 50.00 2.72 3.46

0.118 36.33 -2.01 -1.27

0.591
0.591
0.236

0.000
0.236
0.354
0.354

0.118

*t

0

40.33 -0.63 0.12
44.67 0.88 1.62
44.67 0.88 1.62

43.00 0.30 1.04
41.00 -0.39 0.35
39.67 -0.86 -0.12
39.00 -1.09 -0.35

44.67 0.88 1.62[ M No data submitted TAG SYMBOLS a * Above control limit

0 o Insufficient data x = Determined to be an outlier a Below control limit

38 /52 1
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EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993 45/52

Barium-133 Statistical Summary 229 Participants
The known value of this nuclide is 79.0 pCi/l with an expected precision of 8.0; the control limits
are 65.1 to 92.9; the warning regions are 65.1 to 69.7 and 88.3 to 92.9

41(17.9 %) Failed to respond. . 139(60.7 %) Within all limits

16(7.0 %) Outliers

11(4.8 %) Out of control 22(9.6 %) in warning zone
but not an outlier but within control

Statistic Respondents Non-outliers
Mean 91.23 Grand Avg 76.45
Std. Dev. 88.87 6.31
Variance 7897.37 39.86
% Coef. of Var. 97.41 8.26
% deviation of mean from known value 15.48 -3.23
Norm. dev. of mean from known value 0.14 -0.40
Median 77.33 77.17
% deviation of median from known value -2.11 -2.32
Norm. dev. of median from known value -0.02 -0.29

27(14.4 %) More than 3 norm. S.D. .101(53.7 %) Within 1 norm. S.D.

of known value

norm. S.D. - 38(20.2 %) Between 1 and 2 norm. S.D.22(11.7 %) Between 2 and 3



- /

EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993 47/52

Barium-133
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
DL 80.0 81.0 82.0 1.00
DM 82.0 83.0 80.0 1.53
DO 87.0 84.0 71.0 8.50

DT 79.0 75.0 84.0 4.51

DZ: 03103.0,- 1O3.0 106.0 1.73
E 76.0 77.0 77.0 0.58
EA 79.0 79.0 80.0 0.58
EB 85.0 85.0 85.0 0.00
EH 83.0 71.0 76.0 6.03
EL 81.0 81.0 78.0 1.73
EN 84.0 81.0 82.0 1.53

EX 81.0 80.0 82.0 1.00
EZ -610 616i6.OK 610.0 3.46
FE 77.0 78.0 76.0 1.00
FJ 72.0 74.0 78.0 3.06
FK 72.0 72.0 72.0 0.00
FL 91.0 89.0 91.0 1.15
FU 76.0 77.0 78.0 1.00

GE 80.0 81.0 82.0 1.00
GI 85.0 82.0 78.0 3.51

G --

GOA"

HE 79.0 79.0 80.0 0.58
HI 74.0 70.0 76.0 3.06
HJ 84.0 79.0 81.0 2.52
HK 76.0 77.0 73.0 2.08
EL 80.0 79.0 81.0 1.00
HP 86.0 . 100.0 101.0 8.39
HU 64.0 63.0 .62.0 1.00

I 75.0 77.0 76.0 1.00
IA 85.0 81.0 82.0 2.08
IC 87.0 78.0 75.0 6.24

IU 81.0 79.0 84.0 2.52
J 81.0 79.0 80.0 1.00
JE 72.0 71.0 71.0 0.58
JG 77.0 79.0. 77.0 1.15

JR 67.0 72.0 71.0 2.65

0.148
0.222
1.345

0.665

81.00
81.67
80.67

79.33

0.222 104.00
0.074 76.67
0.074 79.33
0.000 85.00
0.886 76.67
0.222 80.00
0.222 82.33

0.148 81.00
0.443 612.00
0.148 77.00
0.443 74.67
0.000 72.00
0.148 90.33
0.148 77.00

0.148 81.00
0.517 81.67

0.074 79.33
0.443 73.33
0.369 81.33
0.295 75.33
0.148 80.00
1.205 95.67
0.148 63.00

0.148
0.295
0.886.

0.369
0.148
0.074
0.148

0.369

76.00
82.67
80.00

0.99
1.13
0.91

0.63

5.97
0.05
0.63
1.85
0.05
0.77
1.27

0.99
115.95' 1

0.12
-0.39
-0.96
3.01
0.12

0.99
1.13

0.63
-0.67
1.06

-0.24
0.77
4.16

-2.91

-0.10
1.35
0.77

0.43
0.58
0.36

0.07

5.41.
-0.51
0.07
1.30

-0.51
0.22
0.72

0.43
15.40
-0.43
-0.94
-1.52
2.45

-0.43

0.43
0.58

a

a

x.

a.

'a

a...

0.07
-1.23
0.51

-0.79
0.22
3.61

-3.46

-0.65
0.79
0.22

0'

81.33 1.06 0.51
80.00 0.77 0.22
71.33 -1.11 -1.66
77.67 0.26 -0.29

70.00 -1.40 -1.95

__j

1:
V -

* a No data submitted- TAG SYMBOLS t = Above control limit

0 a Inwufficient data x m Determined to be an outlier m Below control limit



SEMI-ANNUAL REPORT OF THE DEPARTMENT OF ENERGY,
OFFICE OF ENVIRONMENTAL RESTORATION AND WASTE

MANAGEMENT, QUALiTY ASSESSMENT PROGRAM

Coia G. Sanderson and Catherine S. Kiuse ,
January 5, 1994



Department of Energy
Environmental Measurements Laboratory

376 Hudson Street
New York, New York 10014-3621

January 10, 1994

Dear Colleague:

There is a correction to EML-559, "Semi-Annual Report of the Department of Energy, Office

of Environmental Restoration and Waste Management, Quality Assessment Program," by

Colin G. Sanderson and Catherine S. Klusek. There is an error in the EML value for uranium

(mg mL-1) in water. The correct value should be 0.842E-01. Enclosed is the statistical

summary with the corrected value.

We are sorry for any inconvenience this might have caused.

Sincerely,

Colin . Sanderson,
Analytical Chemistry Division

Attachment:
Statistical summary

A component of the DOE Field Office. Chicago

-



Laboratory Listing

Date Type

93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
SOIL
VEGETN
VEGETN
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER
WATER

Lab Isotope Ser

RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI
RI

MN
Co
CO
SR
SB
CS
CS
CE
PU
PU
AM
U
CS
K
CS
H
MN
CO
CS
CS
CE
PU
PU
AM
U

54
57
60
90

125
134
137
144
238
239
241
UG
137
40

137
3

54
60

134
137
144
238
239
241
UG

Reported
Value % Error

0. 151E+02
0.120E+02
0. 181E+02
0.123E+01
0. 171E+02
0. 121E+02
0. 176E+02
0. 299E+02
0.910E-01
0.632E-01
0.485E-01
0.498E+01
0. 179E+02
0. 110E+04
0.966E+02
0.106E+03
0.121 E+03
0. 115E+03
0.640E+02
0.818E+02
0. 164E+03
0.765E+00
0.229E+00
0.861E+00
0.849E-01

5
3
4
1
8
8
4
11
7
8

20
1

17
9
6
3
5
5
7
6
10
7
2
44

1

EML Value

0. 154E+02
0. 173E+02
0.205E+02
0.762E+00
0. 174E+02
0.122E+02
0.188E+02
0.403E+02
0.129E+00
0.800E-01
0.654E-01
0.541E+01
0. 114E+02
0.842E+03
0. 892E+02
0. 170E+03
0.109E+03
0.996E+02
0.561E+02
0.755E+02
0. 173E+03
0. 114E+01
0.338E+00
0.139E+0 1
G- 42f+0&

Ratio
Rp/EML +/-

0.98 0.06
0.69 0.04
0.88 0.06
1.61 0.08
0.98 0.10
0.99 0.09
0.94 0.06
0.74 0.09
0.71 0.06
0.79 0.07
0.74 0.17
0.92 0.05
1.57 0.28
1.31 0.13
1.08 0.07
0.62 0.04
1.11 0.06
1.15 0.06
1.14 0.09
1.08 0.07
0.95 0.10
0.67 0.05
0.68 0.04
0.62 0.27

--- 1 0.00

-131-



* FEB 199

PERFORMANCE EVALUATION REPORt 1 /93

WATER POLLUTION STUDY NUMBER WP03

LABORATORY: WA156

SAMPLE REPORT TRUE ACCEPTANCE WARNIN PEEFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION
------------------------------------------------------------------------------- --------------

TRACE METALS IN MICROGRAMS PER LITER:

ALUMINO 1 642 681 550- 784 579- 755

2 121 140 107- 182 117- 173

1 52 b 492 408- 587
2 76.0 74.3 56.7- 92.9

430- 565
61.2- 83.4

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

1 478 461 382- 533 40C- 514 ACCEPTABLE

246 240 198- 27e 208- 268 ACCEPTABLE

1 173 16t 138- 194
2 63.9 61.0 50.8- 72.0

1 904 880 775- 980

2 48. 53.8 45.U- 61.9

1 750 730 604- 843
2 24.9 23.4 17.4- 29.0

1 627 601 524- 657

2 19.8 18.7 13.6- 24.1

1 58.3 58.0 43.5- 72.5

2 1109 1100 950- 1270

1 9.46 9.38 7.31- 11.9

2 6.46 6.67 5.00- 8.48

1 622 600 536- 660

2 75.9 73.5 64.0- 82.7

1U5- 187
53.5- 69.4

801- 954
47.5- 59.8

634- 813
18.9- 27.6

541- 640
14.9- 22.8

47.2- 69.8
991- 1230

7.89- 11.3
5.44- 8.04

551- 644

66.4- 8".4

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

NICKEL 1 8b9 860 766- 952 789- 928 ACCEPTABLE

2 342 340 296- 383 307- 372 ACCEPTABLE

LEAD 1 1235 1200 1060- 1350 1100- 1310 ACCEPTABLE

2 729 738 636- 833 661- 809 ACCEPTABLE

--------------------------------------------- 1-----------------

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE HEN NECESSARY.

PAGE 1

r.

ARSENIC

BERYLLIUl"

CA DMIUM

COBALT
C

CH RO5MIUM

COPPER

IROh

MERCURY

MANGANESE
C

C

C

C.

C

C.

C.'

I.



PERFORMANCE EVALUATION REPORT DATE: 12/27/93

WATER POLLUTION STUDY NUMBER WP031

LABORATORY: WA156
---------------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

--------------------------------------------------------------------

TEACE METALS IN MICROGRAMS PER LITER:

SELENIUM 1 250 228 156- 277 171- 3262 ACCEPTABLE
2 413 387 268- 486 296- 459 ACCEPTABLE

VANADIUM 1 984 940 832- 1040 860- 1020 ACCEPTABLE
2 174 170 146- 188 151- 1l83 ACCEPTABLE

ZINC 1 868 842 737- 947 763-'921 ACCEPTABLE
2 130 46.3 37.5- 56.1 39.8- 53.7 NOT ACCEPTABLE

ANTIMONY 3 51.7 94.5 56.4- 119 64.3- 11 NOT ACCEPTABLE
4 122 189 108- 244 125- 227 CHECK FOR ERROR

11
SILVER 3 71.5 73.9 6C.6- 86.8 63.9- 83.5 ACCEPTABLE

4 C 6.0 25.8 21.1- 30.4 22.2- 29.2 NOT ACCEPTABLE

THALLIUM 3 62.2 62.8 47.0- 77.3 50.8-:73.L ACCEPTABLE
4 578 539 421- 643 450- '615 ACCEPTABLE

OLYBDENUM 3 25.3 24.5 18.6- 30.6 20.2- Y9.0 ACCEPTABLE
4 83.1 81.6 64.4- 95.0 68.3- 91.1 ACCEPTABLE

STRONTIUM 3 19.8 19.1 14.4- 23.3 15.5- 22.1 ACCEPTABLE
4 74.9 73.4 62.0- 84.5 64.9-981.5 ACCEPTABLE

TITANIUM 3 131 130 109- 151 114- 15 ACCEPTABLE
4 43.6 43.0 34.0- 53.4 36.5--50.9 ACCEPTABLE

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED) :

PH- UN ITS 3 9.50 9.50 9.19- 9.75 9.26- 66 ACCEPTABLE
4 4.68 4.70 4.62- 4.77 4.64- .75 ACCEPTABLE

SPEC. COND. 1 920 899 840- 980 857- 63 ACCEPTABLE
(DM805/CM AT 25 C) 2 406 398 368- 435 377- 27 ACCEPTABLE
- --------------------------------------- --------------------

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALE WHEN NECESSARY.

PAGE 2

PERFORMANCE EVALUATION REPORT .

WATER POLLUTION STUDY NU!BFR'wP031

DA 17/93

1



.. -L- --UAeI : PT -I -0DATE: 12/27/93PERFORMANCE AVAUAIO R2EPORT

WATER POLLUTION STUDY NUMBER WP031

LABORATORY: WA156
-----------------------------------------------------------------------------------------------

SAMPLE REPORT TUL ACCEPTANCE ARNI'G PERFORMANCE

ib ANALYTES NUmBER VALUE VALUEZ LIMITS LIMITS EVALUATION

------------------------------------------------------------------------------------

Ift MINERALS IN lMILLI:;RAMS PEE LITER: (EXCEPT AS NOTED)

1 25u 279 236- 307
2 60.7 57.0 51.2- 63.8

1 9L.4 110 87.4- 126
2 7.89 7.00 5.95- 8.19

I 0.980 0.9bQ 0.771- 1.1F
2 9.94 9.70 b.36- 1:.(

62.b 61.7 56.2- 67.E,

2 2b.9 26.3 23.6- 29.2

1 7.72 7.50 o.39- 8.8.

2 ul.5 40.0 34.5- 45.6

21lu 199 183- 213
2 07.9 41.2 36.5- 45.4

1 3.60 3.30 2.83- 3.77

2 0.502 0.380 0.31.9-0.457

1 13.2 14.0 10.8- 16.8

2 98.5 92.0 78.1- 105

NUTRIENTS IN MILLIGRAMS PER LITER:

NITRATE-blTROGEN

ORTHOPHOSPHATE

1 0.622 0.520 0.378-0.658

2 11.2 11.0 8.84- 13.0

2u5- 298
52.8- 62.2

92.2- 121
6.23- *7.91

0.822- '.13
5.71- 1.6

57.6- 66.3
24.3- 23.5

6.70- .8.50
35.T- 44.2

ACCEPTABLE
ACCEPTABLE

ACCEPT ABLE
A -CFPTA.3L7

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

187- 210 NOT ACCEPTA9LE
37.6- uL.3 NOT ACCEPTABLE

2.95- 3.65
0.336-C.439

11.5- 16.0
81.5- 102

0.412-f.525
9.3u- 12.5

3.93 4.10 3.48- 4.68 3.62- 4.54

ACCEPTABLE
NOT ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

BASED UPON THECRETICAL CALCULATIONS, CE A REFERENCE VALUE WHEN NECESSARY.

PAGE 3

TOTAL HARDNESS
(AS CACC4)

CALCIUr

MAGNESIUM

SOIUM

POTASSIUM

CHLORIDE

FLUORIDE

SULFATE



PERFOR1 ANCE EVALUATION REPORT DATE: 12/27/93

WATER POLLUTION STUDY NUMBER WPO31

LABORATORY: WA156
--------------------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE
ANALYTES NUMBER VALUE VALUE* LIMITS LIlITS EVALUATION

-------------------------------------------------------------------------------------

* DEMANDS IN MILLIGRAMS PER LITER:

1 28.1 26.0 23.9- 32.P
2 79.2 82.0 69.5- 95.3

PCB'S IN MICROGRAMS PER LITEE:

PCb-AROCLOR 1254

PCb-ANOCLOz% ..2b0

i 1..94 -. 87 0.988- 2.71

4 i.7/0 4.b3 2.79- 5.96

25.0- 31.A
72.5- 9 1 .C

1.22.- .

3.2.9- 5.5P3

ACZEPTABLF
ACCEPTAELE

ACCEPTABLE

ACCEPTABLE

PCB'S IN OIL IN MILLIGRAMS PER KILOGRAM:

PCB IN OIL- 1016/1242

* PCB IN OIL- 1254

2 20.1 35.3 6.02- 46.6

i 37.9 (43.9 13.5- 61.8

1-3.C- 41.-

19.5- 55.5

AC PTABLE

ACCEPTABLE

PESTICIDES IN MICROGRAMS PER LITER:

3 8.11 8.21 4.91- 9.72
4 2.10 2.21 1.07- 2.77

1 0.484 0.539 0.122-0.754
2 .0778 0.086 .0171-0.121

1 0. 69 0.475 0.203-0.710
2 O.1b7 0.173 .0861-C.239

5.52- 9.11
1.29- 2.56

0.202-0.67L
.0303-0.1IC

0.267-0.6115
0.106-0.219

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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PEiFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

TF 12/7/93

LABORATORY: WA156
--------------------------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCEANAL'IES NUMBER VALUE VALUE= LIMITS LI1ITS EVALUATION
------------------------------------------------------------------------------------

*PESTICIDE! IN MICROGRAMS PER LTR

1 0.800 0.866 O.U33- 1.15
2 0.183 C.202 .0956-0.268

1 0.508 0.539 0.235-0.756
2 0.168 0.173 .0786-0.236

S 0.81'! 0.796
2 0.156 0.142

bEPTACHLOE

HEPTACHLOR EPOXIDE

0.362- 1.06
.0570-0. 216

1 0.641 0.669 0.187-0.918
2 0.203 0.216 .0756-0.269

1 0.438 0.478 0.260-0.640
2 0.154 0.174 .0858-0.235

VCLATILE HALOCARBONS IN IICRGGRAMS PER LITER:

l,2 DICHLCRCETHANE

CHLOROFORM

1,1,1 TRICHLOROETHANE

TRICHLOROETHENE

CARBONTETRACHLORIDE

- 14.6 15.1 10.2- 20.4
2 54.3 55.8 36.2- 73.4

1 11.6 11.8 7.85- 15.9
2 62.5 64.4 38.3- 86.7

1 12.3 13.4 8.68- 18.2
2 33.0 37.8 22.7- 50.0

1 7.41 7.57 5.10- 10.3
2 57.6 62.7 38.6- 80.5

1 14.3 16.4 10.9- 22.2
2 31.6 37.1 23.0- 50.1

0.524- 1.06
0.117-0.246

C.30:-C..90
.0989-0.216

C.45 -C.!72
.0772-C.-96

0.279-0.i25
C.100-C.245

0.308-0.592

0.105-0 .216

11.5- 13.1
40.9- 6 .7

8.86- 14.8
44.4- 80.6

9.89- 17.0
26.2- 46.6

5.75- 9.62
43.9- 75.2

12.3- 20.8
26.4- 46.6

ACCEPTASL
ACCEPTABL7

A C C 7 PT A..9L E
ACCEPTAUt

AccEPTABLE

A:CEPTAPLE
ACCEPTABLE
ACCEPTA SLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE'

ACCEPTA BLE

ACCEPTA BLE
ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCE PTA3LE

TETRACHLOROETHENE 1 8.94 9.24 6.08- 12.5 6.89- 1.7 ACCEPTABLE
2 46.5 51.3 31.2- 66.7 35.7- 62.2 ACCEPTABLE

---------------------------------------------------------------------------- 
--------------------

BASEL UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALU :WHEN NECESSARY.
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5 AM P L I R -, i E r 1.J j AC ,T A!,CE -iA.. NI NG -- ~? i.ANCE

ANALYTE5 NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

----------------------------------------------------------------------------------
VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:

BROMODICHLOROMET KANE

DIBROMOCHLOROMETHANE

MROMOFORM

KETHYLENE CHLORIDE

CHLOROBENZ ENE

bENZ EN E

1 10.3 10.8 7.33- 14.2

2 39.1 38.1 24.9- 53.6

1 11.1 13.1 8.48- 17.0

2 bb. 4 5b.1 34.1- 80.2

1 12.7 14.5 7.45- 20.0

2 41.3 42.3 25.5- 59.9

1 11.0 10.6 6.59- 16.1

2 b 3.o 4.1 30.7- 76.5

1 16.0 16.0 11.u- 20.1
2 62.7 63.7 41.3- 79.8

VOLATILE AROMATICS IN MICRCGRAM.3 Phi. LITER:

1 4 .4 ; .1 25.7- 56.11

2 8.60 8.25 5.24- 11.6

ETHYLBENZENE

TOLU NE

, 2-DICHLCRCHENZENE

S1,3-DICHLOROBENZENE
1,U-DICHLOROBENZENE

1 66.1 66.9 36.0- 94.3

2 13.2 14.0 9.26- 19.0

i 49.9 49.2 30.2- 65.2

2 9.54 9.51 b.09- 12.

1 66.6 65.5 32.7- 93.9
2 8.77 6.88 5.85- 11.7

1 47.5 47.9 29.4- 61.7

2 15.9 16.6 11.6- 21.1

1 63.5 62.5 34.4- 85.8

2 12.1 12.4 7.49- 17.8

8.21- 13.3
28.5- 50.

9.55- 15.9
39.9- 74.

9.04- 18.4
29.9- 55.6

7.79- 14.9
36.5- 70.7

12.5- 19.1
46.2- 74.11

29.5- 52.2
6.04- 10.

43.4- 86.c
10.5- 17.8

34.6- 60.c
6.93- 11.-

40.5- 86.2
6.59- 11.r

33.5- 57.
12.9- 19.

ai.0- 79.2
8.79- 16.

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASEc UPON THEORETICAL CALCULATIONS, CR A REFERENCE VALUE WHEH NECESSARY.

PAGE 6

PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUEBER uP031

DATE: 12/27/93

LABORATORY: WA156
--------------------------------------------------------- ---- ----------

- -- - - SAMPLE REPORT TRUE ACCEPTANCE ARNING PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

* -I- CLL--E-------------------------- -

MISCELLANEOUS PARAMETERS:

,r,7,-- - t'



PERFORMANCE EVALUATION REPORT 12/27/93

WATER POLLUTION STUDY NUEBER WP031

LABORATORY: WA1b

SAMPLE REPORT TRUE ACCEPTANCE WARNINr PERFORMANCE
* ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION

----------------------------------------------------------------------------------------------

MISCELLANECDS PARAMETERS:

TOTAL ClAhIDE 1 0.806 0.860 0.598- 1.15 0.666- 1.08 ACCEPTABLE
(IN MG/L) 2 0. 146 0.160 0.102-0.208 0.116-0.19tl AC:EPTABLE

BASEZ UPON THEORETICAL CALCULATIONS, Ch A REFERENCE V.LUE WHEN NFCESSARY.

PAGE 7 (LAST PAGE)
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W Westinghouse Internal
Hanford Company Memo

From. Inorganic Chemistry 124E0-94-003
Phone: 372-0894
Date: February 16, 1994
Subject: CORRECTIVE ACTIONS FOR WATER POLLUTION EVALUATION STUDY #WP031

To: L. P. Markel T6-16

cc: W. W. Baird T6-51 R. P. Marshall T6-14
M. W. Barnes T6-16 C. G. Mooers H4-19
M. L. Bell T6-16 C. T. Narquis T6-50
D. A. Dodd T6-50 K. N. Pool H4-23
T. G. Ibsen T6-27 J. R. Prilucik T6-24
E. J. Kosiancic T6-16 C. Stacey H4-23
J. R. Kristofzski T6-20 C. R. Stroup B2-23
W. D. Leggett T6-07 L. H. Taylor H4-23

THB File/LB

Sixty-three of sixty-nine (91.3%) inorganic analytes were correctly
identified in the most recent Water Pollution Performance Evaluation Study
(WP031). Our results for the other six analytes were scored as
unacceptable. Corrective actions to address these deficiencies are

summarized below:

Chloride in Sample 1 and Sample 2 (by IC)

Both results were biased slightly high (107% and 116% of the true value; 5
and 6.7 mg/L respectively). This is likely a result of chloride

contamination in the polyvials used during sample handling (aliquoting and
diluting). However, the blank showed no evidence of contamination. This
problem was recognized previously (since the WP031 results were submitted).
We now thoroughly rinse these vials prior to use.

Fluoride in Sample 2 (by IC)

The true fluoride concentration (0.380 mg/L) was less than four times our

estimated detection limit (0.1 mg/L). Although our sample and duplicate

suggested good precision (0.508 and 0.496 mg/L, respectively), our spike
recovery (for the higher level sample) of 79.4%, although acceptable,
suggests the possibility of slight bias which becomes significant at this

low concentration. We will be determining more realistic detection limits
so that we can better assess when results are too close to the detection

limit to report with confidence. We will use low (or high) spike
recoveries, even when acceptable, to help judge accuracies near the

detection limit.

Hanford operations and Engineering Contractor for the US Department of Energy



L. P. Markel 124E0-94-003
Page 2
February 16, 1994

Zinc in Sample 2 (by ICP)

The zinc in the low level sample was badly misquantified (280% of true
value) while the zinc in the high level sample was acceptably quantified
(103% of true value). The sample and duplicate suggested acceptable,
albeit only fair, precision (17% RPD). Our ICP RPDs are typically 5% or
less except at low levels. Several of our screening runs provided a lower,

acceptable result, but the higher result was reported because of the
overall quality of the ICP run. Zinc is a ubiquitous element and as such
is often a cross-contaminant. We are currently implementing several
refinements in our sample preparation procedures which will reduce the
liklihood of cross-contamination.

Silver in Sample 4 (by ICP)

Our result for silver in Sample 3 was good (97% of true value) while our
result for Sample 4, where the true silver concentration was one third the
Sample 3 level, was reported less than 6 ug/L (below detection limit) when
the true value was 25.8 ug/L. All QC was good and blanks were acceptable.
Chloride contamination (causing precipitation of the silver) is a
possibility (see chloride narrative above). We have taken measures to

minimize chloride contamination in our sample vials and we are monitoring
the chloride level in our water systems to ensure an acceptably low level.

Antimony in Sample 3 (by GFAA)

We reported a value of 51.7 ug/L. The true value was 94.5 ug/L and the

acceptable range was 56.4 to 119 ug/L. Our result was scored unacceptable.

A review of the calibration data shows a slight curvature which introduces
a 10% low bias on the high and low ends of the calibration. Spike
recoveries for both the sample and duplicate were 30% low. Correcting for
this would produce an acceptable, but still low, result. The low recovery
is likely the result of a matrix (chemical) or spectral interference.
Organic contaminants may have been present since acid digestion was not

performed (as is standard practice for WPs). Lead can introduce a spectral

interference, although ICP results show lead as not detected.

In the future we will rerun samples that do not have a spike recovery of
100 ± 15%. For such samples we will perform additional dilutions, acid
digestion, or standard additions until this QC is acceptable.

T. H. Bushaw, Manager
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, ;AN 10 '94 02:22PM
2__

CAM]0 AL
INORIANIC PIRFO*MANCrEMAUAT!0IN SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

Fpoa

LAMRATORY NAMi Ws - Nartford CoWmnY (WA)
PERFORMANC LIV.: UnaCCOptabLd - C0arctfve Action Mandatory
LARATORY RANK: Above a I Iaa* a 0 Ieto a0

x lair.; 68.9
REPORT DATE: 12/03/93

MATRIX: BOIL

PREDICTION INTERVAL
ELEMENT LOWSR. UPPER

ALUMINUM
ANTIMONY.

BAR 1UM
URYLLIUM
CAOMtUM
CALCIUM
0NR~TiUM

I19T

0AW4AW1W4
MANGA WESE

MERCURY
NI OKEL
POTASSIUM
KLENIM
gjLvtY
IWTuw
TRALLIUM-
VANANILP
ZINC

2360
12

ao

a

29786
67.8
I1.9
3110

38351
5252
1150

67
0.3

10.7
1630

1
1.5

c
a

630
4631

i oaao
80.5
10.1
I19A

a
37351

104
22

3120
$1301

6858
10361
3284

1.2
31.1
4870
,3.9
16.6

a

66323

LABORATORY
REUTED

VALWI G

6350
8.2
944

1800
0.61

130
31400
93,4
21.8
4000

31300
6210

17400
360
0.72
17.9
3280

2.1
1.6

2"0
1.1
747
5540

9 x

*LAB JLAS1
NOT-ID MIS-aUANT

PAOGRAM DATA
#LAS #LABS

FALSE POS M60C OUT
#LAHE TOTAL

Dup OUT LAIs

2
2

2

2
2
22
2
2
3
2
2
2

3
I
a .
2
2
2
2
2
I

I x

1 OF ELEMENTS NOT-IDENTIFItEs 0
S OF ELENITS MS-GUANTIFItDI 3
1 Of FALSE POSITIVII: 0

OP MATRIX PIKIEI UTI 2
01L: st, to

PLICATES OUT: I

/
/

/
/

/
/

/



jAN 0E '9' 04:17PM

REMEDIAL

INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 03 3 FY 93

LABORATORY NAME: Weetinghouse Hanford Company (WA)

PERFORMANCE LEVEL: UnuccentabLe -'Corrtetive Actiom Mandatory
LABORATORY RANK: Above a 1 Same = 0 Betow 2 0

% Score: 68.9
REPORT DATE: 12/03/93

MATRIX: WATER!

PREDICTION INTERVAL

LOWER UPPER

530
301

53.4
C

58
27.3

26550
69

247
232
412

19600
c

5.1
247

C
47.4
44.9

d
79.5

c
223

575
372

70
C

68.9
33.4
31450
87.8

296
271

500

22800
c

9.7
308

e
67.0
55.3

d

278

LABORATORY

REPORTED

VALUE 0

588
373

63.5
3.0
64.4

29.4
24700

50.8
276
253
440

19500
3.0
3.9
258
123

48.2
52.5
88.0

105
6.0
400

PROGRAM DATA

*LARS MLABS lLARS VLARS

NOT-ID MIS-QUANT FALSE POS MSPK OJT

#LA9S TOTA.

DUP OUT #LABS

x
X

U

x

I

U

B

a

U

A

xx

X

# OF ELEMENTS NOT-IDENTIFIED: 0
* OF ELEMENTS MIS-aUANTIFIEDI 7
* OF FALSE POSITIVES: 0

# OF MATRIX SPIKES CUT: 0

WATER:

*OF DUPLICATES OUT: 1

TSR: Zr

ELEMENT

ALUMINUM

ANTIMONY
ARSENIC
BAR IUP

BERYLLIUM

CADMIUM

CALC IUM

CHROMIUM

COBALT

N

MAONESIUM
MANCANESE
MERCURY
NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM
ZINC

P. 2



JAN 06 '9- 04:l8PM

REMED IAL
INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR GB 3 FY 93

LABORATORY NAME: Westinghouse Hanford Company (WA)

PERFORMANCE LEVEL: Unacceptable - Corrective Action Mandatory

LABORATORY RANK: Above = I Same a 0 Below a 0

%'Score: 68.9

REPORT DATE: 12/03/93

MATRIX: WATER2

PREDICTION INTERVAL

LOWER UPPER

C
310

30.5
839

34.5
18

58.1

262

619

106
5.9

c
15900

23.9
45.9

20450

G
387

C

c

544,

52.1
1290
55.7

33.3

c

100
410

c

889

C
154

9.4
c

26100
48.2
76.4

31051
c

585
C

LABORATORY
REPORTED

VALUE 0

PROGRAM DATA
#LABS #LAIS LABS NLABS
NOT-ID MIS-QUANT FALSE POS MSPK OUT

NLABS TOTAL

DUP CUT *LABS

576
446

40.8
928

40.5
21.9
7B.8 3
77.6
290
3.0
669

3.0
110
5.1

11.0
19000

30.3
52.1

22200
5.2
432
3.0

E
U

U

U
X

U

U

0 OF ELEMENTS NOT-IDENTIFIED: 0
# OF ELENENTS MIS-OUANTIFIED: I
4 Of FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 0
WATER:

. OF DUPLICATES OUT: 0
TER:

ELEMENT

ALUMINUM

ANTIMONY
ARENIC
BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

wLT

ON

MAGNESIUM

MANGANESE
MERCURY
NICKEL

POTASSIUM

SELENIUM
SILVER

sOIUM

THALLIUM

VANADIUM

ZINC

P. 3



. Fr3 03 '94 04:25M

INORGANIC PERFOR14ANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR OB 1 FY 94

LABORATORY NAME: Westinghouse Nanford Co. (WA) (All (WNCWA)
PERFORMANCE LEVEL: UNACCEPTABL, Corractive Actions Mandatory
LABORATORY RANK: Above a 24 Same 0 etow a 0

,%23456

Ng RECEUEMaLpMRFT D :
4 M4:

PREDICTION INTERVALS LABCRATORY

WARNING ACTION REPORTED
LOWER UPPER LOWER UPPER VALUE 0

7480
c

38.1
147

1.2
10.9

17200
1840

19.7

19700
185

7610
2170

2.3
20.2

1000.0
2.1
3.2
d
d

23.8
327

19500

68.9
182
1.7

17.1
21000

2250
24.1

26800
239

9430
2650

3.1
30.2
2350

6.1
5.9

d
d

46.5
400

6170
c

34.7
143
1.1

10.2
17000

1820
19.6

ZaT
18900

179
7410
2170

2.1
19.1

1000.0
1.6
2.9
d
d

21.3
324

20800
c

72.2
186
1.7

17.8
21200
2260
24.2
3n0

27600
24!

9630
2650

4.0
31.2
2530
6.5
6.2
d
d

49.0
403

12500
0
0

140
1.9
10

17000
1740
20.3
270

19500
206

7180

2070
3

23.7
1330
0

3.6
204
0

33.3
312

PRyORAM
LAIS #LASS #LABS

NOT-1D MIS-GUANT FALSE P03

MR 0

NRS 0
X 0

x 0
X 0
5 0
X 0

- 0
x 0x 0

0

X 0
X 0

0
0

0

MRS 0

510

MRS 0
1R 0

X 0

DATA

*LAUS
Mspt' CrT

LAS TOTAL
DUP CUT *LAS

25
25
25
25

25
25
23
25
25
25
25
25
25
25
25
25
25
25
25
25
23
25
25

OF ELEMENTS'NMO-IDENTIFIED: 0
or EI.6ZmEYU His *wANIrc*. 0

CF PALS! POSITIVES: 0

OP MATRIX SPIKES OUT: 2
=L. : Cd. Zn

OF DUPLICATES OUT: 0

58.1k
1/4/1994
$OIL

ELEMENT

4LLPT"UM
AMTTMONY
ARSENIC
iARIUM
3ERYLLIUM

:ALCIUM

:HROMIUM
=SALT

1AGNESIUM
.ANUANESE

ERCURY

SELENIUM
ILVER

HALLIUM
ANAD I
:IC

P.2



7EB 03 '94 04:26PM

INOROANIC PERFORMANCE EVALUATION SAMPLI
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 1 FY 94

LABORATORY NAME: Westinghouso Hanford Co. (WA) EA13 (VHCWA)
PERFORMANCE LEVEL: UNACCEPTA&LE, Carrective AcTIons Mandatory
LAORATORY RANK: Aboveo: 24

% Score: 58.4
REPORT DATE: 1/4/199A

MATRIX; WATER I1mw. 0 ISom a 0

PREDICTION INTERVALS LABORATORY
WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER YALUE 0

973

60.0
38.7
1900
44.5
77.7
6180
50.3

96.8
131
566

33.0
5000.0

106
7.4
106

9100
24.3

c

7320
36.7

120
101

1190
107

59.0
2320

95.0

61.5
118
161
691

45.6
5830

130
10.6

130
12000
36.2

8950
50.7

147
124

973
60.0
36.39
1900
'4.5
77.7
6180
50.3
96.3

131
566

31.6
5000.0

106
7.0
104

8780
23.5

c
7320
35.1
120
101

1190
113

61.2
2320
54.4

140
0
0

2380
59.6

NR
NR
E

95.0 94.6
7550 8120
61.5 63.1

118
161
691

46.9
5830

130
11.0
132

12300
37.4

e
9390

52.2
147
124

118
159
712

0
5610

123
7.
136

11200
0
9

88'0
0

149
124

NR
E

NR
U

N

PMOORAN

#LABS #LABS NLAAS
NOT-10 MIS-UANT FALSE POS

DATA
#LABS

MSP OUT
#LABS TOTAL

DUP CUT #LABS

X 0
x0

B 0
X 0
X 0

0
x 0
X 0

0
0

X 0
S0

0
0

X 0
0

S0
0
0

S0
X 0

0

OF ELIMENTS NCT-10ENTIFIOD: 0
Of ELEMENTS NI!-OUATTIED: 8
OF FALSE POSITIVESi 0

OF MATRIX SPIKES OUT: 0
dATER :

OF DUPLICATES CUT: 0
; 

.

:LEMENT

ALUMINUM
ANTIMONY
ARSENIC

EARIUM
BERYLLIUM
ADMIUK

ALCIUM

HRcMIUM
OIALT

4ACNESIUM
4ANOANgSB
IERCURY
4ICEL .
POTASSIUM
SELENIUM

SILVER
3OIUM
'HALL IM
/ANADIUM

ZINC

P.3

I



FE= 03 '94 04:2EPM

INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SIMMARY REPORT

FOR ca I FY 94

LABORATORY NAME: Westinghouse Hanford Co. (WA) CAll (WHCWA)
PERFORMANCE LEVEL: UMACCEPTAOLE, Corrective Actions Mandatory
LABORATORY RANK: Above x 24 $ame a 0 Sajow a 0

% Score 51.4
REPORT DATE: 1/4/1994

MATRIX: WATER 2

PREDICTION INTERVALS LABORATORY
WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

1080
171

19.6
464

24.4
28.2

0c3.o
20.6
57.2
72.9
535

66.1
6430
40.3
0.34
40.0
5130
29.0
35.9

5000.0
16.9
57.9
72.9

1310
277

31.0
567

29.3
35.7
9110e

27.4
69.9
91.8

654
9'.5
760
49.3
0.76
41.2
7090
37.1
44.5
5440
32.3
73.8
89.1

1030

159
18.4

464
24.4
27.4

3o.00
19.9
57.2
70.9
535

63.0
6430
40.3
0.30
40.0

5000.0
28.2
35.0

5000.0
15.2
56.2
72.9

1310
289

32.2
567

29.S
36.5
se
2.1
69.9
93.8

6'4
97.6
7860
49.3
0.80

42.6
7300
37.9
45.5
5520
34.0
75.5
89.1

1290
0
0

540
29.*8
30.4
3930

26
70.1
86.2

637
0

7300
45.9
0.51
45.5

6130
0

42.5
5110

0
69.6
85.4

PROGRAM
#LAS *LAOS #LAS
NCT-1D MIS-QUANT FALSE PM3

0
MRS 0
NAB C
E 0

-0

0
X C

0

0

MRS 0
5 0

C
I

X 0
0

MRS 0
0
0

MRS 0
0
0

0

4
2

2

2

1
2

DATA
#LABS

MSPE OUT

LADS TOTAL
OUP OUT #LARS

0
2
4

0
0

0
0

3

1

0
0

0

0
0

OF ELEMENTS NOT-IDEWTIFIED: 0
OF ELEMENTS MIS-GUANTIFIED: 3
OF PALSE POSITIVES: 0

OF MATRIX SPIKES OUT: 0
ATER :

Of DUPLICATES OU1: 0
ATER -

.LEMENT

ALUMINUM
ANTIMONY
ARSENiC

1ARIUM

.ADMIUX

NRfCIUM
!OALT
:PPER

lLm
JNGAMESE
4RCURT

O~XEL
2OTASIIUM
SELENIUM
,ILVER

=DUM
NALLIUM
ANADIUM
:INC

P. 4
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REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 0B I FY 94

LABORATORY: Westinghouse Hanford (UA)
PERFORMANCE: ACCEPTABLE - Response ExptainIng Deficiency(ies) Required

RANK: Above 2 Same 0 Betow m 3

PREDICTION
WARNING

COMPCUND LOWR UPPER

INTERVALS
ACTION

LOWER UPPER

LABORATORY
DATA

CONC 0
#LABS

MIS-WMT

TCL VOLATILE

CHLOROFORM
2-BUTANOME
CIS-1,3-DICHLOROPIOPENE
1,1,2,2-TETRACHLOROETHANE
CHLOROUESZENE
STYRENE
XYLENES (TOTAL)

TCL SEMIVOLATtLI

4-METHYLPENOL
ISOPHORONE
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLORG-3-METHYL PHENOL
2-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2-CHLOROMAPHTHALENE

APHTHENE
DINITROTLUENE

OANTHREAR
DI-N-IUTYLPHTHALATE
PYRENE
BENZOCB)FLUORANThEME
SENZO(GHI)PERYL!NE

TCL PESTICIDES

ALPHA-IHC
BETA-BIC
aANMA-BHC (LINDANE)
REPTACHLOR
ALDRIN
HEPTACHLOR EPOXIDE
AROCLOR-1016
AROCLOR-1260

NON-TCL VOLATILE

EPICHLORCHYDRIN
PROPANE,1,2-OIBROMO-3-CHLORC-

NON-TCL SENIVOLATILE

BETA-IHC
ENDRIN
PARATHION
PHENOL,4-CHLCRO-.

71
78
89
NU
31
92
90

21
13
25
13
19
12
NU
14

64
3',
13
31
20
22

0.14
0.27
0.15
0.26
0.12
0.3
2.1
1.2

90
130
100

NU
36

100
110

40
25
/8
27
31
21
NU
26
92
97
49
22
62
31
39

0.22
0.38
0.24
0.43
0.28
0.45
3.8
1.9

68
71
87
NU
30
90
87

19
12
22
11
17
11
NU
12
41
59
31
12
26
19
20

0.12
0.25
0.14
0.23

0.096
0.28
1.a
1.2

93
140
100
NU
37

100
10

51
26
52
29
33
22
NU
28
98

100
51
24
67
32
42

0.23
0.4

0.25
0.46
0.3
0.47
4.1

2

83
100

94
10
34

120
110

28
16
38
19
23
15
S
19
71
72
41
17
33
23
16

0.16
0.38
0.21

0.6
0.19

0.4
3.7
1.8

0
10

34
0

25
52

0
2
6
0

x 7
1

0

5
0
2
0

0
0
1
2

X 2

0
4
2

X 3
1
1
2
3

0
0
0

~1
0
0

0
0
0

0
0

0
7
0
0
00
0
0

0
0

0
0

1
0
3
0

25
25
25
24
24
25
25

25
25
2
24
25
25
18
25
25
25
25
25
25
25
25

25
25
25

.25
24
25
22
25

25 0 25
8 17 25

NR

NR
0

12
0
8

25
13
25
17

25
25
25
25

% SCORE:
REPORT DATE:

MATRIX:

PROGRAM
#LABS

NOT-1D

86.6
12/16/93
WATER

TOTAL
OLA8S

DATA
#LABS

10-CPD

I
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REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR as I FY 94

LASORATORY: Westinghouse Hanford (WA)
PERFORMANCE: ACCEPTABLE - Response Expkafning Deflclency(Ies) Required

RANK: Above a 2 SanM 0 BeLow 3

COMPOUND

TC'. VOLATILE (Contaminants)

ACETONE - .
1,2-0 CXLORCPtOPANlE
TRANS-I ,3-0?CNLOROPRCPENE

TCL SEIVOLATILS (Contaminants)

ACINAPITYLSENE
ISI(2-!TlLHEXYL)PXTHALATl

NON-TCL VOLATILE (Contaminants)

UNKNCWN

NON-TCL SENIVOLATILS (Contaminants)

ENORIN KETONE

PREDICT1ON INTERVALS
WARNING ACTION

LOWER UPPER LOWER UPPER

iLABRATORY
DATA

CcNC 0

3

0.8

#LAOS
NIS-ONT

" ScRE:
REPCRT DATE.-

MATRIX:

PROGRAM DATA
ILASS IOLA1S

NOT-ID 10-CPO

21
19
21

0.4
0.1

12

14

23
12

6
4

86.6
12/16/93
WATER

TOTAL
#L.A3S

25
25
2!

2 25
13 25

22 3 25

22 3 25

*OF TCL COKPCUNDS NOT-IDENTIFIEO: 0
0 OF TC. COMPOUNDS MII-QUANTIFIEDa 3
9 OF TCL CONTAMINANTS: 0

0 OF RON-TCL COKPUNDS NOT-IDENTIFIED: 0
V OF 4ON-TC. C=NTAMINANTS: 0

P. 3



Westinghouse Internal
Hanford Company Memo

From: - Analytical Operations 124F0-94-002

Phone: 373-2872 T6-50

Date: January 25, 1994
Sujte: CORRECTIVE ACTION - EPA QUARTERLY BLIND ORGANIC PERFORMAN .CE

EVALUATION PROGRAM

L. P. Markel T6-16
To:

cc: M. L. Bell T6-16 G. C. Mooers 9-1L.MARKEL
0. A. Dodd T6-50 C. T. Narquis 50
D. G. Farwick H4-16 K. N. Pool H
E. J. Kosiancic T6-16 J. R. Prilucik T6- %L0,6%
W. D. Leggett T6-07 W. I. Winters T6-50
R. P. Marshall T6-14 KBW File/LB

CORRECTIVE ACTIONS

VOLATILES - Current standards are being compared with
another standard from an independent
source.

SEMI-VOLATILES - Samples spiked with benzo(g, h, i) perylene
are being extracted and analyzed to
determine if the extractors are working
properly.

PESTICIDES - Chromatographs are being reviewed to
determine if any contamination may have
contributed to an elevated result.

K. B. Wehner, Manager
Organic Chemistry

klm

Hanford Operations and Engineering contractor for the US Oepartment of Energy



Westinghouse
Hanford Company

From: Inorganic Chemistry
Phone: 372-0894 T6-30
Date: February 10, 1994
Subject: CORRECTIVE ACTION PLAN

PROGRAM (QB1FY94)

To: M. L. Bell

cc: M.
0.
D.
E.
J.
L.
R.

W.
A.
G.
J.
R.
P.
P.

Barnes
Dodd
Farwi ck
Kosi ancic
Kristofzski
Markel
Marshall

124E0-94-002

- EPA INORGANIC PERFORMANCE EVALUATION

T6-16

T6-16
T6-50
H4-16
T6-16
T6-20
T6-16
T6-14

C.
K.
C.
C.
L.
W.

T.
N.

R.
H.
I.

Narquis
Pool
Stacey
Stroup
Taylor
Winters

THB File/LB

T6-50
H4-23
H4-23
B2-23
T6-16
T6-50

INTRODUCTION

The 222-S laboratory failed to pass the Inorganic QB1FY94
Quarterly Blind Performance Evaluation Standards. This memo
documents our plans to investigate the deficiencies that led
to this failure. Once identified, corrective actions will be
implemented and tests will be performed to ensure successful
elimination of the deficiencies. This process will provide
the evidence necessary to determine that the 222-S laboratory
inorganic analyses meet our own and our customer's quality
requirements. This investigation and corrective action plan
were reviewed and discussed with David Dodd, Cliff Narquis,
and Larry Markel in a meeting on February 7th.

SUMMARY OF RESULTS

This performance evaluation (PE) included one soil sample and
two water samples. 18 analytes were scored for the Soil (17
ICP analytes and 1 AA analyte); 3 misquantified ICP analytes
corntributed to the score reduction. 17 analytes were scored
for Water #1 (16 ICP analytes and 1 AA analyte); 8
misquantified ICP analytes contributed to the score reduction.
18 analytes were scored for Water #2 (17 ICP analytes and 1 AA
analyte); 3 misquantified ICP analytes contributed to the
score reduction. Matrix spike and duplicate failures also
reduce the score. We had 2 single analyte matrix spike
failures (a total deduction of one point) and no duplicate
failures. The 19 misquantifications and 2 spike failures
resulted in a score of 58.4%.

Hantora Operations and Engineering Contractor for me US Deoar-ment of Energy

Internal
Memo

. NAOMI



M. L. Bell 124E0-94-002
Page 2
February .10, 1994

IMPACT ON CUSTOMER DATA

This PE only tested our sample preparation and ICP analysis
capabilities (mercury by cold vapor atomic absorption was also
scored; all results were acceptable). Other inorganic
analyses were not tested in this evaluation.

The results certainly suggest that our practices can be
improved to meet the tolerances required for this PE program.
Execution of the plan outlined below is intended to accomplish
this. Nonetheless, it is informative to speculate on the
validity of these particular PE results, based on the
customer-accepted criteria HAS uses for evaluating and
reporting results for Hanford samples:

* We normally run 100% duplicates and report to the customer

the average of the sample and duplicate result. In the PE

program, only the sample results are used for scoring. The
average of our sample and duplicate PE results would have

been scored "acceptable" (82%), even with the biases
identified below.

- Present HAS data validation guidelines qualify data with
relative percent differences (RPD) greater than 20% for

waters and greater than 35% for soils. All PE results,

with the one exception of cadmium for the soil, if acquired

for a customer, would have been reported and validated as

usable. The RPD between our results and the acceptable

range midpoints vary from 0.3% to 18% for the waters and

2.9% to 30.3% for the soil. The RPD for our sample and
duplicate results range from 2.3% to 11.2% for Water 1 and

1.9% to 20.7% for the soil.

ASSESSMENT OF RESULTS

A comparison of our results to the acceptable ranges suggest

that the misquantifications are likely the result of

imprecision in the laboratory's samole preparation practices.

This conclusion is based on the following evidence:

* Our ICP results for the Soil are biased approximately 10%

low (relative to the midpoint of the acceptable range).

The ICP results for Water #1 are biased approximately 10%

high. The ICP results for Water #2 are biased
approximately 5% high. The different directions of the

bias suggest that the source of the bias is not a

instrument calibration problem.



M. L. Bell 124E0-94-002
Page 3
February 10, 1994

" The duplicate Soil and duplicate Water #1 results did not
show this same bias (only 1% low and 4% high, respec-
tively). In fact, in the duplicates, only one analyte in
each sample was outside the acceptable range. A duplicate
for Water #2 was not prepared.

* These same samples (full protocol) were run on two
different ICP instruments, by different operators, using
independently prepared calibration standards. Both result
sets show the same general behavior.

" The recently received Water Pollution Study #31 (WP031)
results suggested good ICP performance (38 of 40 ICP
analytes were scored "acceptable"). The WP031 samples were
diluted only; they were not subjected to the sample
preparation digestions. Although the acceptable ranges for
WP031 are generally wider than for the PE program, our 38
acceptable WPO31 results deviated, on average, only 3.8%
from the true values.

None of our systematic QC (or those dictated by the CLP
program) suggested, prior to the receipt of our score, that
our results were questionable. This QC includes blanks,
duplicates, spikes, serial dilutions, an interference check
standard, an independent commercial standard, LMCS standard,
low level standard, and initial and continuing calibration
verifications.

Our investigation is focused on confirming this assessment.
If substantiated, corrective actions will address this
deficiency.

VERIFICATION OF ASSESSMENT

We are in the process of taking actions (1) to determine if
our assessment is correct and (2) to demonstrate that the

222-S laboratory is capable of generating good inorganic
results. These actions include:

* With assistance, insight, and oversight from inorganic and
sample preparation chemists, the sample preparation
procedures have been walked through with the sample
preparation technologist. Several areas for improvement
which may impact results have been identified -- some of
these are lab practices, some are potential improvements to
our procedures.



M. L. Bell 124E0-94-002
Page 4
February 10, 1994

With the same involvement, we are re-preparing both the
QB1FY94 PE samples and the recently-received QB2FY94 PE
samples (the first preparation of the latter was completed
last week, prior to receipt of the QB1FY94 score). In
addition, we are including a blind commercial soil sample.
These will all be analyzed on both of our ICP instruments.
The results will be used to defend or disprove our
hypothesis.

We are examining our LMCS standards criteria to determine
if they adequately track sample preparation performance and
are suitable for the tight tolerances required for
successful performance evaluation. We do not presently
digest the LMCS standard included with our ICP analyses.
It therefore does not presently help us identify sample
preparation problems.

POTENTIAL CORRECTIVE ACTIONS

If, in fact, these data substantiate our hypothesis, we will

identify variances between acceptable and practiced sample
preparation procedures and will implement actions to eliminate
the unacceptable practices. To demonstrate our subsequent
ability to perform satisfactory sample preparation, we will

analyze standards (e.g. SPEX or equivalent) that are certified

for both direct analysis and analysis after sample preparation
(acid digestion).

We will also review our LMCS tracking procedures and make
changes to ensure we adequately track the quality of the
laboratory's sample preparation practices.

In a follow-up memo, we will document the verification of our

deficiencies and the actual corrective actions we are
implementing.

Please call one of us if you have any questions.

T. H. Bushaw
Manager, Inorganic Chemistry

A.
R. Akita
Manager, Hot Cells and Sample Preparation



Westinghouse
Hanford Company

From:
Phone:
Date:
Subject:

Inorganic Chemistry 124E0-94-004
372-0894 T6-30
February 18, 1994
CORRECTIVE ACTIONS - EPA INORGANIC PERFORMANCE EVALUATION
PROGRAM (QB1FY94)

To: L. P. Markel

cc: M. W. Barnes
J. R. Kristofzski
R. P. Marshall
C. T. Narquis
W. I. Winters
THB File/LB

T6-16

T6-16
T6-20
T6-14
T6-50
T6-50

-C~

Liti

In a prior memo to M. L. Bell (124E0-94-002), we outlined our plans for
investigating and correcting the deficiencies which led to a failing score on

the first quarter QB standards (QB1FY94). This memo describes the current
status of this investigation and the corrective actions we are implementing.

RESULTS OF INVESTIGATION

The deficiencies leading to the failing QB1FY94 score have been identified as:

Laboratory practices and bench techniques that result in poor sample
preparation precision and accuracy (no deficiencies in written laboratory
sample preparation procedures was found).

Corrective Actions

1. After careful monitoring of sample preparation bench techniques by

staff chemists from both the Sample Preparation and Inorganic groups,

several improvements have been identified and are being implemented.

The impact of these improvements have (or will be) verified through:

a) Re-preparation and reanalysis of the QB1FY94 samples and

comparison of these results with EPA-acceptable concentration
ranges.

b) Comparison between digested water (QB1FY94) and direct
(undigested) analysis results.

c) The preparation and analysis of a commercial
sample. This is complete and all twenty-two
acceptably quantified.

-a1MM

Implementation Status: Complete by February 25, 1994 (prior to
submission of QB2FY94 results).

Hanford ocerations and Engineering Contractor for me US Deoartment of Energy

laboratory blind soil
analytes were

Internal
Memo



L. P. Markel 124E0-94-004
Page 2
February 18, 1994

Several improvements that require acquisition of new lab ware (e.g.,
funnels and reagent dispensers) have been identified and have been
recommended for implementation. These improvements will not require
changes to current written procedures.

Implementation Status: Complete by March 31, 1994 or as soon as lab
ware is acquired.

2. Staff chemists and management will continue to monitor sample
preparation practices to ensure continued compliance.

Implementation Status: Ongoing.

3. "Pre-Job Briefings"will be held before major projects to review
special requirements and practices. Chemists and technologists from
both the Sample Preparation and Inorganic groups will participate.

Implementation Status: Ongoing.

4. Inorganic chemists will review results with Sample Preparation
chemists and technologists to provide feedback on the impact of their
work. This practice should be extended to all areas of analysis
involving the Sample Preparation group.

Implementation Status: Ongoing.

Current laboratory QC procedures did not reveal the above deficiency.

Corrective Actions

1. Our LMCS standard for ICP is not carried through the sample
preparation process. This will be changed. However, for QB

standards, an independent Laboratory Control Standard is carried

through sample preparation, as required by CLP protocol. (Most

project work does include a standard that has gone through sample
preparation.)

Implementation Status: To be complete by March 18, 1994.

2. The Analytical Operations QA Officer will submit a blind standard for

analysis on a monthly basis. Results from these analyses will be used

to demonstrate the effectiveness of the above corrective actions and

will be documented by the QA Officer.

Implementation Status: Ongoing (one blind standard has already been
submitted and was successfully prepared and analyzed).



L. P. Markel 124E0-94-004
Page 3
February 18, 1994

We do not believe this deficiency has had a significant effect on final
results reported to customers. For Single Shell Tank work, all samples have
been prepared and analyzed in duplicate. Those not satisfying customer-
required precision (RPD criteria) are rerun or are noted in the narratives
provided to the customer. The accuracy and precision of our QB1FY94 results,
when evaluated by these standards, are acceptable.

T. H. Bushaw
Manager, Inorganic Chemistry

R. Akita
Manager, Hot Cells and Sample Preparation



DON'T SAY IT --- write It! DATE: February 23, 1994

TO: Claude Stacey H4-23 FROM: L. P. Mark T6-16

Telephone: 373-4131

SUBJECT: WHC 222-S LABORATORY CORRECTIVE ACTION RESPONSE TO QUARTERLY BLIND

PERFORMANCE EVALUATION PROGRAM (QB1FY94)

The corrective action for the Inorganic QB is in progress. Prior to analysis

of the next QB I have submitted a Blind Standard to the Laboratory to evaluate

the all areas of the PE program. This blind was from Environmental Resource

Associates (ERA). The standard was for Priority Pollutants/CLP protocol and

is NIST certified. Please refer to Lotus table for the results. 2/17

preparation indicates improvements made in review of the preparation protocol.

Average percent error was 6.9% with the average percent recovery of all

standards at 96.5% of the certified value.

In evaluation of the range limits established for the blind, we are in the

process of reviewing previous QB limits. After review we will reduce

(tighten) the limits on the blinds to more applicable ranges of the CLP

program PE's.

If there are any questions please call.

C:\WP0ATA\TQONOTCA.Q8

54-3000-101 (9/59) (EF) GEF013
DS1



Priority PollutnTT"/CLP Quality Control Standards
Laboratory Blind (Soil)

Lot 214 Values 2/14 Preparation 2/17 Preparation
Ra ____ "Phase I" 1iprovemenits "Phase I" ImprovementsLow .igh T.i.e T e Found _ % Error % Recovery Found % Error % Recovery

Al 1600 5610 4010 111% 3234 19.4% 80.6% Acceptable 3174 20.8% 79.2% AcceptableSb 4.1 107 25 185%. 11.74 3 .0% 47.0% Acceptable 22.06 11.8% 88.2% AcceptableAs 88 200 144 78% 134.44 6.6% 93.4% Acceptable 148.9 3.4% 103.4% AcceptableBa 158 275 206 54% 177.3 13.9% 86.1% Acceptable 205.8 0.1% 99.9% AcceptableS 54 120 85.7 76% 80.28 6.3% 93.7% Acceptable 93.6 9.2% 109.2% Acceptabled 65_ 193 129 __99% 118.42 8.2% 91.8% Acceptable 134.9 4.6% 104.6% AcceptableCa 1300 3100 2200 82% 1880.4 14.5% 85.5% Acceptable 2002 9.0% 91.0% Acceptable-41 15 8 100 118% 85.6 14.4% 85.6% Acceptable 95.5 4.5% 95.5% AcceptableCo 41 140 90.2 109% 89.2 1.1% 98.9% Acceptable 99.04 9.8% 109.8% Acceptable

99.4 5.8 13.7% Accepbta__bl43
Cu1 58 155 11 91% 91.24 9.7% 90.3% Acceptable 102 1.0% -- 101.0% AcceptableFe 3230 12700 799 119%/, 5542 306 694 Acetb~54 38 31.9%, 68.1% AcceptablePb 45 191 118 124% 113.78 3.6% 96.4% Acceptable 118.1 0.1% 100.1% AcceptableMg 765 3200 1980 123% 1619.4 18.2% 81.8% Acceptable 1729.2 12.7% 87.3% AcceptableMn 187 348 260 60% 229 11.9% 88.1% Acceptable 250 3.8% 96.2% AcceptableNi 71 201 136 96% 125.36 7.8% 92.2% Acceptable 141.3 3.9% 103.9% AcceptableK 1240 2930 2250 81% 2038 9.4% 90.6% Acceptable 2140 4.9% 95.1% AcceptableSe 82 247 165 100% 149.22 9.6% 0.4 ccepabe 169.4 2.7% 102.7% AcceptableA 1 46 -138 92.1 100% 32.84 64.3% 35.7% Unacceptable 94.28 2.4% 102.4% AcceptableNa 663 __1600 1130 _83% 992.4 12.2% 87.8% Acceptable 1109.8 1.8% 98.2% AcceptbleTh 30 __89 59.4 99% 51.92 12.6% 87.4% Acceptable 59.58 .3 100.3% Acceptable52 110 74 72% 61.1 17.4% 82.6% Acceptable 67.14 9.3% 90.7% AcceptableZn 55 265 160 131% 144.5 9.7% 90.3% Acceptable 154.5 3.4% 96.6% Acceptable

Average: 16.1% 83.9% Average: 6.9% 96.5%

7



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

N Pep ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS .66783
P.O. BOX 93478

LAS VEGAS, NEVADA 89193-3478
702/798-2100

MAR 30 1994

Mr. Larry Markel
Westinghouse-Hanford E
200 W. 2704 S. Bldg. Room 18
Richland, WA 99352

Dear Mr. Markel:

The Individual Laboratory Summary Report (ILSR) summarizing
your laboratory's results for the most recent Quarterly Blind
(QB) Performance Evaluation (PE) Sample (QB2, FY94) is enclosed
for your information and review. Please review your score as
listed on the ILSR to determine the actions which are required to
correct any deficiencies. The wording of these Performance
Categories below was established by your contract and the
Administrative Project Officers of the National Program Office
for CLP Contracts:

o Acceptable, No Response Required (Score greater than or
equal to 90 percent):

Data meets most or all of the scoring criteria. No
response is required.

o Acceptable, Response Explaining Deficiencv(ies) Required
(Score greater than or equal to 75 percent but less than
90 percent):

Deficiencies exist in the Contractor's performance.

Within 14 days of receipt of this notification from EPA, the
Contractor shall describe the deficiency(ies) and the
action(s) taken to correct the deficiency(ies) in a letter
to the Administrative Project Officer, the Technical Project
Officer and the Environmental Monitoring Systems Laboratory-
Las Vegas (EMSL-LV)

o Unacceptable, Response Explaining Deficiencv(ies) Required
(Score less than 75 percent):

Deficiencies exist in the Contractor's performance to
the extent that the National Program Office has
determined that the Contractor has not demonstrated the
capability to meet the contract requirements.
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Within 14 days of receipt of notification from EPA, the

Contractor shall describe the deficiency(ies) and the

action)s) taken to correct the deficiency(ies) in a letter

to the Administrative Project Officer, the Technical Project

Officer, and EMSL-LV.

The Contractor shall be notified by the Technical Project

Officer or Administrative Project Officer concerning the remedy

for their unacceptable performance. A Contractor may expect, but

the Agency is not limited to, the following actions: reduction of

the number of samples sent under the contract, suspension 
of

sample shipment to the Contractor, an On-Site laboratory

evaluation, a GC/MS tape audit, a data package audit, 
a remedial

laboratory evaluation sample, and/or a contract sanction, 
such as

a Cure Notice.

Note: A Contractor's prompt response demonstrating that

corrective actions have been taken to ensure the 
Contractor's

capability to meet contract requirements may facilitate

continuation of full sample delivery.

Your initial response, if any, to this letter should be to

your Regional EPA Technical Project Officer for 
your contract.

Sincerely,

Larry C. B41er
Research Chemist
Quality Assurance Research Branch, QAD

Enclosure
Individual Laboratory Summary Report



REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR OR 2 FY 94

LABORATORY: Westinghouse
PERFORMANCE: ACCEPTABLE -

RANK: Above = 4

Hanford (WA)
Response Explaining Deficiency(ies) Required
Same = 0 Below = 2

PREDICTION
WARNING

LOWER UPPERCOMPOUND

TCL VOLATILE

1,1-DICHLOROETHENE
D SROMOCHLOROMETHANE
2-HEXANONE
1,1 ,2,2-TETRACHLOROETHANE
STYRENE
XYLENES (TOTAL)

TCL SEMIVOLATILE

BIS(2-CHLOROETHYL)ETHER
2-CHLOROPHENOL
1,3-ICHLORO8ENZENE
NITROBENZENE
2-NITROPHENOL
2,4-0IMETHYLPHENOL
2,4,5-TRICHLOROPHENOL
DIMETHYL PHTHALATE
ACENAPHTHYLENE
,4-OINITROPHENOL

,6-0INITRO-2-METHYLPHENOL
4-8RCMOPHENYL PHENYL ETHER
PHENANTHRENE
PYRENE
BENZO(K)FLUORANTHENE
INDENO(1,2,3-CD)PYRENE

TCL PESTICIDES

DELTA-SHC
HEPTACHLOR.
ALDRIN
HEPTACHLOR EPOXIDE
4,4' -ODE
ENOOSULFAN SULFATE
AROCLOR-1260

HON-TCL VOLATILE

ACETONITRILE 5

NON-TCL SEMIVOLATILE

73
12

BENZOIC ACID
0ISENZOTHIOPHENE

TCL VOLATILE (Contaminants)

ACETONE

12 13 25

2 23 25
0 25 25

17 8 25

INTERVALS
ACTION

LOWER UPPER

% SCORE:
REPORT DATE:

MATRIX:

LABORATORY
DATA

CONC C
#LA8S

MIS-ONT

86.6
03/23/94
WATER

TOTAL
#LASS

PROGRAM
OLARS

NOT-ID

DATA
#LABS

ID-CPD

NU
72

280
27
91

140

15
20
22
42
28
42
65
62
26
60
26
24
12
66
11
11

NU
87

400
34

100
170

22
28
34
59
43
75
89
94
37

120
38
37
16

130
14
21

0.15
0.15
0.38
0.35
0.41
0.61

1.8

NU
70

260
26
89

140

13
19
20
40
26
37
62
57
25
49
25
22
12
56
10
10

0.09
0.09
0.24
0.25
0.26
0.39

1.2

NU
89

410
35

100
170

24
32
42,
62
45
80

100
98
39

140
44
39
17

160
15
23

0.16
0.16
0.45
0.37
0.43
0.64

2.2

4
78

340
33

110
160

16
22
16
52
36
53
72
76
29

100
34
27
14

100
12
16

0.14
0.53
0.35
0.33
0.37
0.54

1.7

0
2
6
2

X 3
0

0
0

X 1

0

2
012

01

X 2
0
2
2
3
2

3
0
0
0
0
0

0
0
0
1
0
0

22
25
25
25
25
25

25
25
25
25
25
25
25
25
25
25
25
25
25
25
23
25

25
25
25
24
25
25
25

25
25
25
25
25
25

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

25
25
25
25
25
25
25

0.098
0.098

0.25
0.26
0.28
0.42

1.3

I
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REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 06 2 FY 94

LABORATORY: Westinghouse Hanford (WA)
PERFORMANCE: ACCEPTABLE - Response ExpLaining Deficiency(ies) Required

RANK: Above = 4 Same = 0 BeLow = 2

% SCORE: 86.6
REPORT DATE: 03/23/94

MATRIX: WATER

COMPOUND

2-BUTANONE
TRICHLOROETHENE
TETRACHLOROETHENE
BROMOFORM

TCL SEMIVOLATILE (Contaminants)

BIS(2-ETHYLHEXYL)PHTHALATE

NON-TCL VOLATILE (Contaminants)

ETHER,1-BUTYL-VINYL-METHYL-

PREDICTION INTERVALS LABORATORY
WARNING ACTION DATA

LOWER UPPER LOWER UPPER CONC 0

12
0.8
0.4
0.2

2

11

#LABS

MIS-ONT

PROGRAM DATA
#LASS #LABS TOTAL
NOT-ID ID-CPO #LABS

11 14 25
15 10 25

22 3 25
24 1 25

13 12 25

24 1 25

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: 3
9 OF TCL CONTAMINANTS: 0e OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0

OF NON-TCL CONTAMINANTS: 0

I



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478

LAS VEGAS, NEVADA 89193-3478
702/798-2100

MAR 30 1994

Westinghouse Hanford Company
Mr. Larry Markel
222-S Lab Bldg/Room 13 200 West Area
Richland, WA 99352

,~jtD S~4p~

U

~ I

~
%( p~q~1ti

Dear Mr. Markel:

The Individual Laboratory Summary Report (ILSR) summarizing

your laboratory's results for the most recent Quarterly Blind

(QB) Performance Evaluation (PE) Sample (QB2, FY94) is enclosed

for your information and review. Please review your score as

listed on the ILSR to determine the actions which are required to

correct any deficiencies. The wording of these Performance

Categories below was established by your contract and the

Administrative Project Officers of the National Program Office

for CLP laboratories:

o Acceptable, No Response Reguired (Score greater than or

equal to 90 percent):

Data meets most or all of the scoring criteria. No

response is required.

o Acceptable, Response Explaining Deficiencv(ies) Reauired

(Score greater than or equal to 75 percent but .ess than

90 percent):

Deficiencies exist in the Contractor's performance.

Within 14 days of receipt of this notification from EPA, the

Contractor shall describe the deficiency(ies) and the

action(s) taken to correct the deficiency(ies) in a letter

to the Administrative Project Officer, the Technical Project

Officer and the Environmental Monitoring Systems Laboratory-

Las Vegas (EMSL-LV)

O Unacceptable, Response Explaining Deficiencv(ies) Reauired

(Score less than 75 percent):

1%3 678,946

0 RECEMED ;
LP. MARKEL &

ez,
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Deficiencies exist in the Contractor's performance to

the extent that the National Program Office has

determined that the Contractor has not demonstrated the

capability to meet the contract requirements.

Within 14 days of receipt of notification from EPA, the

Contractor shall describe the deficiency(ies) and the
action)s) taken to correct the deficiency(ies) in a letter

to the Administrative Project Officer, the Technical Project
Officer, and EMSL-LV.

The Contractor shall be notified by the Technical Project
Officer or Administrative Project Officer concerning the remedy

for their unacceptable performance. A Contractor may expect, but

the Agency is not limited to, the following actions: reduction of

the number of samples sent under the contract, suspension of

sample shipment to the Contractor, an on-Site laboratory

evaluation, a data package audit, a remedial laboratory
evaluation sample, and/or a contracl sanction, such as a Cure

Notice.

Note: A Contractor's prompt response demonstrating that

corrective actions have been taken to ensure the Contractor's

capability to meet contract requirements may facilitate
continuation of full sample delivery.

Your initial response, if any, to this letter should be to

your Regional EPA Technical Project Officer for your contract.

cerely,

Larry C. utler
Research ihemist
Quality Assurance Research Branch, QAD

Enclosures

Individual Laboratory Summary Report



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 2 FY 94

LABORATORY NAME: Westinghouse Hanford Co. (WA) [N23 (WHCWA)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 22 Same = 0 Below =

ELEMENT

ALUMINUM
AMTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM
CALCIUM

CHROMIUM

PER

[RON

LEAD

MAGNESIUM

MANGANESE
MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SOIUM
THALLIUM

VANADIUM

ZINC

PREDICTION INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

627

c

321

689

d
126

25900
2.0

d

208

82401

12000

14500

108000

0.16
3.0

1000.0

1.0
4.8

d
2.0

10.0

21000

2670
c

475

1330

d
176

31700

35.3
d

254

113001
15900
17700

154001

0.54

17.8

1580

5.2
43.6

d
5.7

20.0

28900

406

c

305

619

d

120

25900
2.0

d

204

79100
11600
14200

103001
0.12

8.0
1000.0

1.0
2.0

d

2.0
10.0

20100

2890
c

491

1400

d

182
31700

39.8
d

258
116000

16300
18000

158000

0.58
19.8

1660

5.8
47.8

d

6.1
22.4

29700

1510

0

358
1020

2
141

32100
6.1

16.3
256

108000

15400
17800

182000

0.38
20.3
1930

3.8
23.3

409

3.8

37.8

27900

#LASS

NOT- ID

% Score: 80.2
REPORT DATE: 3/22/1994

MATRIX: SOIL

PROGRAM DATA

#LABS #LABS #LABS #LABS TOTAL

MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0

NR 0

0

0,
U 0

0

x 0

U@ 2

U@ 0
S 0

0
0

$ 0
E X 0

0

U@ 2

8 X 1

U@ 0
0

0

U@ 0

0

1

13

0

11

0

0

0

1

1

0

0

0
0

0

0

0

0

0

0

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24
24

OF ELEMENTS NOT-IDENTIFIED: 0

OF ELEMENTS MIS-QUANTIFIED: 4

OF FALSE POSITIVES: 0

TRIX SPIKES OUT: 0

PLICATES OUT: 1

As

*

#

A OF MA

SOIL :

. OF DU
SOIL :

1



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 2 FY 94

LABORATORY NAME: Westinghouse Hanford Co. (WA) [N21 (WHCWA)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 22 Same = 0 Below = 1

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC
BAR I UM
BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

PER

IRON

LEAD
MAGNESIUM

MANGANESE

MERCURY
NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM
THALL:UM

VANADIUM

ZINC

PREDICTION INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

810

314

35.6
789

23.3

35.2
11400

45.8

183
128

516

25.2
13500

78.1

0.75
87.3

17200

24.7
55.3

20600
36.2

197

83.11

990

384

46.3

964

28.5
46.9

14000

58.0

224

157

631
36.3

16500
95.4

1.2

113

21100
34.0

74.6

25200

46.3

241

109

806
309

34.4

789

23.3
34.0

11400

44.5

183

128

516
24.0

13500
78.1
0.71
84.6

17200
23.7

53.2

20600
35.0

197

80.3

995

389
47.5

964

28.5
48.2

14000

59.3

224

157
632

37.5

16500
95.4

1.2
115

21100

35.0
76.7

25200

48.0

241

112

894

412

44.7

868

29.4
42.6

13000

55.1

214
147

576

36.1
15300

85.1
0.82

112

18000

31.2
65.6

22300
46.1

226
103

PROGRAM DATA

$LABS #LABS 9LABS #LABS #LABS TOTAL

NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0

x 0
0
0,

X 0
0
0
0
0

0
0
0

0
0
0
0
0
0
0

0
0
0

0

1CF ELEMENTS NOT-IDENTIFIED: 0

4 OF ELEMENTS MIS-QUANTIFIED: 2

4 OF FALSE POSITIVES: 0

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

24
24

I OF MATRIX
WATER :

SPIKES OUT: 0

*0F DUPLICATES OUT: 0

WATER :

% Score:
REPORT DATE:

MATRIX:

80.2
3/22/1994
WATER 1



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 2 FY 94

LABORATORY NAME: Westinghouse Hanford Co. (WA) [N2 (WHCWA)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 22 Same = 0 BeLow =

PREDICTION INTERVALS

% Score: 80.2

REPORT DATE: 3/22/1994

MATRIX: WATER 2

PROGRAM DATALABORATORY

WARNING ACTION REPORTED #LASS #LABS #LABS #LABS #LABS TOTAL

LOWER UPPER LOWER UPPER VALUE Q NOT-10 MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

515

288

180
661

46.5
40.4

12500
49.5

133
198
440

23.0
9990

39.3
4.2

172

d

31.8
10.0

d
43.4

118
172

762

352
236
808

56.8
55.8

15500
66.4

170
242

538
32.4

12200

49.2

8.0

219

d

54.3

16.8
d

61.3
144

232

647

368
208
766

59.4

55

14500

61.8
166
237

506

29.5
11800

43.4

5.3

207

3010
44.8

6

2390
53

136
220

0

x 0

0

0.

E X 0

S" 0
0

0

0

0

0

0

0

0

0
0

B 0
0

U 0
BE 0

0

0

I OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 2

# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 0

WATER :

6OF DUPLICATES OUT: 0

WATER :

24
24

24
24

24

24

24

24
24

24

24

24

24

24

24

24

24

24

24

24

24

24

24

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC
BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

S 
ALT
PER

IRON

LEAD
MAGNESIUM

MANGANESE
MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM
THALLIUM

VANAD IUM

ZINC

537
288

185
661

46.5

41.7

12600
51.0

136
198
440

23.8
9990

39.8
4.5

176

d

33.8
10.0

d
45.0

118

177

740

352
231
808

56.8
54.4

15400

64.9
166
242

538
31.5

12200

48.6
7.6

215

d

52.3
15.4

d
59.7

144

226

I



Internal
Memo

Organic Chemistry 124F0-94-00
373-2872 T6-50
April 12, 1994 12
CORRECTIVE ACTION - EPA QUARTERLY BLIND ORGANI RORMAN
EVALUATION PROGRAM (QB-2)

L. P. Markel T6-16

cc: M. L. Bell T6-16 G. C. Moers s9Z 4-19
D. A. Dodd T6-50 C. T. Narquis T6-50
D. G. Farwick H4-16 K. N. Pool H4-23
E. J. Kosiancic T6-16 J. R. Prilucik T6-24
W. D. Leggett T6-07 W. I. Winters T6-50
R. P. Marshall T6-14 KBW File/LB

CORRECTIVE ACTIONS

VOLATILES -

SEMI-VOLATILES -

Run accuracy to precision analysis.
Compare current standard with a standard
from an independent source.

Extract and analyze a spiked water
sample of known concentration. (Compare
an independent check standard to Q.B.-2
extracts.)

PESTICIDES - Try to improve chromatographic
resolution (i.e. temp, gas flows).
Compare current standard with a standard
fro an independent source.

K. 'B. Wehner, Manager

(rganic Chemistry

klm

Hanford Operations and Engineenng Contractor for the US Department of Energy

Westinghouse
Hanford Company

From:
Phone:
Date:
Subject:

To:

5





PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Battlle Pacific Northwest Laboratory

Number Acceptable Number Analyzed % Acceptable

WP-031 (325 Lab.)

Metals
Inorganic/Minerals
Organic

42
13
53

42
14
54

100.0
92.9
98.1

WP-031 (3708 Lab.)

Metals
Inorganic/Minerals

41
6

42
8

97.6
75.0

EPA/CLP Score

EMSL-LV QB3 FY93

Metals 83.4

EMSL-LV QB1 FY94

Metals
Organics

85.7
77.7

/a4 c~O%-
EMSL-LV Acceptance

Range (%)
% of EMSL-LV
True Value

% of all
Participating
Laboratory's
Grand Average

August 13, 1993

79.4 to 120.6 95.9

October 19, 1993

96.7
91.4
41.0

2283.0(Outlier)
136.7
93.3
90.0
96.9

October 29, 1993

56.5 to 143.5
42.0 to 158.0

73.4
108.9

November 12, 1993

87.8
104.4
102.8
151.7(HIGH)
98.6

110.2

PE sample

PE Sample

Uranium 97.3

Alpha
Beta
Co-60
Cs-134
Cs-137
Sr-89
Sr-90
Uranium

56.8
70.2
13.0
27.5
13.0
42.0
13.0
65.6

to
to
to
to
to
to
to
to

143.2
129.8
187.0
172.5
187.0
158.0
187.0
134.4

94.9
99.2
39.4

2609.1
125.1
100.2
87.7

101.8

Alpha
Beta

Ba-133
Co-60
Cs-134
Cs-137
Ru- 106
Zn-65

99.2
96.0

82.4
71.0
85.3
78.2
82.7
82.7

to
to
to
to
to
to

117.6
129.0
114.7
121.8
117.3
117.3

90.7
105.3
111.5
143.9
113.1
105.5



November 5, 1993

Tritium 82.6 to 117.4 99.7 102.3

January 28, 1994

Alpha 42.0 to 158.0 64.5 70.3
Beta 72.1 to 127.9 103.8 114.7



EMS-LV Performance Evaluation: Blind-A, 19-Oct-1993 3/34

The known value of this nuclide is 40.0 pCi/1 with an expected precision of 10.0; the control limits
are 22.7 to 57.3; the warning regions are 22.7 to 28.4 and 51.6 to 57.3

60(27.4 %) Failed

6(2.7 %) Outliers,-

9(4.1 %) Out of co

but not an o

to respond., : 132(60.3 %) Within all limits

ntrol - -- 12(5.5 %) In warning zone

utller but within control

Statistic Respondents Non-outliers

Mean 47.94 Grand Avg 40.77

Std. Dev. 61.18 8.27
Variance 3742.45 68.33

% Coef. of Var. 127.61 20.28

% deviation of mean from known value 19.85 1.92

Norm. dev. of mean from known value 0.13 0.09

Median 40.00 40.00

% deviation of median from known value 0.00 0.00

Norm. dev. of median from known value 0.00 0.00-

15(9.4 %) More than 3 norm. S.D. , ,83(52.2 %) Within 1 norm. S.D.

of known value

12(7.5 %) Between 2 and 3 norm. S.D. * 49(30.8 %) Between 1 and 2 norm. S.D.

Gross Alpha Statistical Summary 219 Participants



EMSL-LV Performance Evaluation: Blind-A, 19-Oct-1993 7 / 34

Gross Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
35.0 36.0

46.0 50.0

PG
PI
PM

PP

PR
PT
PV

PY

Q
QC
QJ

QL
QP
QQ
QT
QU
QW
QX
QZ
RC
RD
RE
RF
RG
RJ
RK
RL
RM
RP.
RR'
RT
RV
RZ
S
SC
SD
SF
SI
SL
SM
SO
SR

34.0
53.0
52.0
57.0
37.0
33.0
33.0

37.0
38.0
37.0
42.0

31.0
48.0
44.0

35.0
56.0
70.0
53.0
32.0
34.0
32.0

36.0

50.0

39.0
36.0
39.0
44.0

32.0
48.0
39.0

38.0
51.0
67.0
63.0
32.0
33.0
30.0

39.0 32.0 42.0
50.0 53.0 51.0
33.0 32.0 32.0
30.0 32.0 34.0
46.0 39.0 36.0
58.0 50.0 52.0

47.0 47.0 48.0

34.(
41.C
40.(
38.0
38.0
43.0
31.0
56.0
33.0
31.(
47.0

30.0
42.0
39.0
37.0
44.0
42.0
29.0
53.0
30.0
31.0
41.0

33.0
43.0
40.0
41.0
41.0
41.0
26.0
57.0
32.0
32.0
44.0

40.0

38.0
43.0
57.0

32.0
44.0
42.0

0.58

2.31

1.53
1.15
3.06
8.14

0.58
2.31
2.52

2.08
2.52
9.64
5.03
2.89
0.58
1.53

5.13
1.53
0.58
2.00
5.13
4.16

0.58

2.08
1.00
0.58
2.08
3.00
1.00
2.52
2.08
1.53
0.58
3.00

35.67 -0.880.059

0.236

0.177
0.118
0.354
0.886

0.059
0.236
0.295

0.236
0.295
1.120
0.591
0.295
0.059
0.177

0.591
0.177
0.059
0.236
0.591
0.473

0.059

1.3748.67

38.67
37.33
39.67
47.67

31.67
46.67
41.67

35.67
53.33
63.00
57.67
33.67
33.33
31.67

37.67
51.33
32.33
32.00
40.33
53.33

47.33 1.14

.46

.21

.19

.36

.04

.21

.10

.52

.58

.63
ANA

0.236 32.33 -1
0.118 42.00 0
0.059 39.67 -0
0.236 38.67 -0
0.354 41.00 0
0.118 42.00 0
0.295 28.67 -2
0.236 55.33 2
0.177 31.67 -1
0.059 31.33 -1
0.354 44.00 0

0

0

-0.36
-0.59
-0.19
1.20

-1.58
1.02
0.16

-0.88
2.18
3.85
2.93

-1.23
-1.29
-1.58

-0.54
1.83

-1.46
-1.52
-0.08
2.18

-0.75

1.50

-0.23
-0.46
-0.06
1.33

-1.44
1.15
0.29

-0.75
2.31
3.98
3.06

-1.10
-1.15
-1.44

-0.40
1.96

-1.33
-1.39
0.06
2.31

1.27

-1.33
0.35

-0.06
-0.23
0.17
0.35

-1.96
2.66

-1.44
-1.50

A AQ

0

0

0

- = No data submitted TAG SYMBOLS a1 Above control limit
0 = Insufficient data x = Determined to be an outlier ] Below control limit

. .44.0 3.



EMSL-LV Performance Evaluation: Blind-A, 19-Oct-1993

Uranium (Natural) Statistical Summary 219 Participants

The known value of this nuclide is 15.1 pCi/1 with an expected precision of 3.0; the control limits
are 9.9 to 20.3; the warning regions are 9.9 to 11.6 and 18.6 to 20.3

101(46.1 %) Failed to respond.

3(1.4 %) Outliers -------

12(5.5 %) Out of control -----

but not an outlier

;95(43.4 %) Within all limits

---- 8(3.7 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 14.46 Grand Avg 14.38
Std. Dev. 3.14 2.63

Kariance 9.83 6.91
% Coef. of Var. 21.68 18.29
% deviation of mean from known value -4.22 -4.80
Norm. dev. of mean from known value -0.20 -0.28
Median 14.82 14.80
% deviation of median from known value -1.88 -1.99
Norm. dev. of median from known value -0.09 -0.11

15(12.7 %) More than 3 norm. S.D.- :79(66.9 %) Within 1 norm. S.D.
of known value

8(6.8 %) Between 2 and 3 norm. S.D.* I 16(13.6 %) Betwn 1 and 2 norm. S.D.

I..
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EMSL-LV Performance Evaluation: Blind-A, 19-Oct-19933/3

Exper. Rng anal
Res. 1 Res. 2 Res. 3 Sigma (R + SR)

Normalized deviation
Average (grand-avg) (known) Tag

15.0
15.5
14.9

13.4
19.5

9.0

13.1

9.7

PG
PI
PM
PP

PT
PV
PW

Q
QC
QJ
QK
QL
QP
QQ
QT
QU
QW
QX
QZ
RC
RD
RM
RF
RG
RJ
RK
RL
RM
RP
R

RT
RV
RZ
S
SC
SD
SF
SI
SL
SM
SO
SR

15.0
15.3
14.1

14.6
18.6
11.9

10.0

9.7

14.1

9.5 11.8

3.1
12.4

7.0 6.9

13.0
16.0
15.6

8.4
15.5
15.9
15.9

9.6
15.0
13.6
13.5
13.9
15.7
15.0
4.6

13.6
13.8

13.0
16.0
15.3

8.7
15.5
10.9
15.9

11.7
14.9
13.6
14.1
14.6
15.7
14.4

8.3
13.2
14.4

15.0
15.6
14.9

14.5
20.8
12.6

7.3

9.7

13.7

10.0

3.2
14.0

7.0

13.0
16.0
15.6

9.4
15.5
14.8
15.9

11.4
16.2
14.8
14.0
13.5
15.9
14.2

7.6
13.0
14.6

0.00
0.15
0.46

0.67
1.11
1.91

2.90

0.000
0.059
0.158

0.236
0.433
0.709

1.270

0.00 0.000

0.83 0.315

1.21 0.453

0.10 0.039
0.82 0.315

0.06 0.020

0.00
0.00
0.17
0.51
0.00
2.63
0.00

1.14
0.72
0.69
0.32
0.56
0.12
0.42
1.97
0.31
0.42

0.000
0.000
0.059
0.197
0.000
0.984
0.000

0.413
0.256
0.236
0.118
0.217
0.039
0.158
0.728
0.118
0.158

13.00 -0.79
16.00 0.94
15.50 0.65
8.83 -3.20

15.50 0.65
13.87 -0.29
15.90 0.88

10.90
15.37
14.00
13.87

.14.00
15.77
14.53
6.83

13.27
14.27

Uranium (Natural)

Lab

-0.06
0.21

-0.27

-0.54

2.62
-2.27

15.00
15.47
14.63

14.17
19.63
11.17

10.13

9.70

13.43

10.43

3.10
13.30

6.97

0.36
0.63
0.15

-0.12
3.04

-1.85

-2.45

-2.70

-0.54

-2.28

-6.51
-0.62

-4.28

3,0
13.5

12.5 -0.96

-2.69

-6.93
-1.04

0

0

x

e

-4.70 JJ

IL

-1.21
0.52
0.23

-3.62
0.23

-0.71
0.46

-2.42
0.15

-0.64
-0.71
-0.64
0.38

-0.33
-4.77
-1.06
-0.48

-2.01
0.57

-0.22
-0.29
-0.22
0.80
0.09

-4.35
-0.64
-0.06

[ No data submitted TAG SYMBOLS f Above control limit
0 Insuficient data x s Determined to be an outlier Below control limit j

0

-2.87

-3.12 S
0
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EMSL-LV Performance Evaluation: Blind-B, 19-Oct-1993 3 / 50

Gross Beta + titi 1 C
CJa.~aL CJ.A.JdLI V z19 Participants

The known value of this nuclide is 58.0 pCi/I with an expected precision of 10.0; the control limits
are 40.7 to 75.3; the warning regions are 40.7 to 46.4 and 69.6 to 75.3

53(24.2 %) Failed to respond 127(58.0 %) Within all limits

10(4.6 %) Outliers '

1(0.5 %) Out of con

but not an out

- - -ee -.- e.- e ... -

trot - 28(12.8
tier

%) In waming zone
but within control

__ Statistic Respondents Non-outliers
Mean 63.20 Grand Avg 53.40
Std. Dev. 75.20 6.43
Variance 5655.58 41.37
% Coef. of Var. 119.00 12.05
% deviation of mean from known value 8.96 -7.94
Norm. dev. of mean from known value 0.07 -0.72
Median 53.83 53.33
% deviation of median from known value -7.18 -8.05
Norm. dev. of median from known value -0.06 -0.73

11(6.6 %) More than 3 norm. S.D. ,79(47.6 %) Within 1 norm. S.D.
of known value

28(16.9 %) Between 2 and 3 norm. S.D - -48(28.9 %) Between 1 and 2 norm. S.D.



EMSL-LV Performance Evaluation: Blind-B, 19-Oct-1993 7 /50

Gross Beta
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

PG
PI
PM

PT
PV
PW
FY
Q
QC
QJ
QK
QL
QP
QQ
QT
QU
QW
QX
QZ
RC
RD
RE
RF
RG
RJ
RH
RL

RP
RR
RT
RV
RZ
S
SC
SD
SF
SI
SL
SM
SO
SR

54.00

57.33

53.00
45.00
49.00
48.00

57.67
58.00
51.33
49.33

53.0

58.0.

53.0
45.0
49.0
46.0

55.0
57.0
53.0
49.0

49.0
43.0
60.0
56.0
51.0
56.0
58.0
54.0
58.0
57.0
50.0
49.0
58.0

112.0

61.0

54.0

62.0

53.0
46.0
51.0
47.0

57.0
58.0
50.0
49.0

44.0
46.0
59.0
58.0
53.0
55.0
55.0
51.0
61.0
57.0
57.0
51.0
58.0

116.0

58.0

40.0
54.0
53.0
53.0
58.0
53.0
48.0
56.0
49.0
51.0
49.0

55.0

52.0

53.0
44.0
47.0
51.0

61.0
59.0
51.0
50.0

47.0
45.0
60.0
52.0
55.0
55.0
67.0
47.0
50.0
57.0
55.0
48.0
56.0

123.0

60.0

42.0
46.0
53.0
54.0
57.0
54.0
46.0
57.0
49.0
52.0
43.0

0

1.00 0.118

5.03 0.591

0.00 0.000
1.00 0.118
2.00 0.236
2.65 0.295

3.06 0.354
1.00 0.118
1.53 0.177
0.58 0.059

2.52 0.295
1.53 0.177
0.58 0.059
3.06 0.354
2.00 0.236
0.58 0.059
6.24 0.709
3.51 0.413
5.69 0.650
0.00 0.000
3.61 0.413
1.53 0.177
1.15 0.118
5.57 0.650

1.53 0.177

0.10

0.68

-0.07
-1.45
-0.76
-0.93

0.74
0.80

-0.36
-0.70

-1.17
-1.51
1.09
0.34

-0.07
0.34
1.14

-0.47
0.51
0.62
0.10

-0.70
0.68

11.02

1.09

-0.69

-0.12

-0.87
-2.25
-1.56
-1.73

-0.06
0.00

-1.15
-1.50

-1.96
-2.31
0.29

-0.46
-0.87
-0.46
0.35

-1.27
-0.29
-0.17
-0.69
-1.50
-0.12
10.22

0.29

*

1.15
4.16
0.00
0.58
1.53
0.58
1.53
1.00
2.31
0.58
3.06

0.118
0.473
0.000
0.059
0.177
0.059
0.177
0.118
0.236
0.059
0.354

41.33
50.67
53.00
53.33
56.67
53.33
46.33
56.00
50.33
51.33
46.33

-2.09
-0.47
-0.07
-0.01
0.57

-0.01
-1.22
0.45

-0.53
-0.36
-1.22

-2.89
-1.27
-0.87
-0.81
-0.23
-0.81
-2.02
-0.35
-1.33
-1.15
-2.02

46.67
44.67
59.67
55.33
53.00
55.33
60.00
50.67
56.33
57.00
54.00
49.33
57.33

117.00

59.67

0

0

42.0
52.0
53.0
53.0
55.0
53.0
45.0
55.0
53.0
51.0
47.0

*

x
*

* No data submitted TAG SYMBOLS a1 Above control limit

0 M Insufficient data x a Determined to be an outlier =- Below control limit )
3.06



EMSL-LV Performance Evaluation: Blind-B, 19-Oct-199 3  11 /50

Strontium-89 Statistical Summary 219 Participants

The known value of this nuclide is 15.0 pCi/i with an expected precision of 5.0; the control limits

are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

124(56.6 %) Failed to respond.

4(1.8 %) Outliers ---------

1(0.5 %) Out of control ---

but not an outlier

Statistic

Mean
Std. Dev.
Variance
% Coef. of Var.
% deviation of mean from known value

Norm. dev. of mean from known value

Median
% deviation of median from known value

Norm. dev. of median from known value

83(37.9 %) Within all limits

' 7(3.2 %) in warning zone

but within control

Respondents Non-outliers

14.93 Grand Avg 13.96

6.26 3.03

39.25 9.20

41.96 21.72

-0.47 -6.94
.0.01 -0.34

14.00 14.00

-6.67 -6.67

-0.16 -0.33

Ani " I - C_

5(5.3 %) More than 3 norm. S.D. -* - n
of known value

7(7.4 %) Between 2 and 3 norm. S.D 23(24.2 %) Between 1 and 2 norm. S.D.



EMSL-LV Performance Evaluation: Blind-B, 19-Oct1993 15 /50

Strontiutm-89
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

PG
PI
PM

PT
PV
PW
PY

Q
QC
QJ
QK
QL
QP
QQ
QT
QU
QW
QX
QZ
RC
RD
HE
RF
RG

RK
RL
RM
RP
RR
RT
RV

RZ
S
SC
SD
SF
SI
SL
SM
so
SR

0 a

15.0

15.0

19.0
29.0

14.0

14.0
9.0

12.0
12.0

6.0
15.0

9.0

11.0

8.0

35.0
13.0
14.0
12.0

6.0

13.0

1.00 0.236

1.00

3.00
2.31

0.236

0.709
0.473

1.73 0.354

14.0

13.0

22.0
25.0

17.0

15.0
12.0

1.00
0.00
0.58
1.00

0.58

13.0

14.0

16.0
29.0

14.0

13.0
10.0

0.236
0.000
0.118
0.236

0.118

2.65 0.591

0.00 0.000

1.00
0.58
1.00
2.00
0.58

0.236
0.118
0.236
0.473
0.118

0.00 0.000

1.00
1.53

0.236
0.354

0

4

14.00

14.00

19.00
27.67

15.00

14.00
10.33

0.01

0.01

1.75
4.75

0.36

0.01
-1.26

-0.35

-0.35

1.39
4.39

0.00

-0.35
-1.62

11.0
12.0

7.0
16.0

10.0
12.0

7.0
14.0

10.0 15.0

0

11.00
12.00
6.67

15.00

10.0

-1.03
-0.68
-2.53
0.36

9.0

-1.39
-1.04
-2.89
0.00

0

-1.96

8.0

34.0
13.0
13.0
14.0

6.0

13.0

9.33

12.00

8.00

35.00
13.33
13.00
12.00
5.67

13.00

8.0

36.0
14.0
12.0
10.0

5.0

13.0

-1.60

-0.68

-2.06

7.29
-0.22
-0.33
-0.68
-2.87

-0.33

x

S

-1.04

-2.42

6.93
-0.58
-0.69
-1.04
-3.23

-0.69

No data submitted TAG SYMBOLS 1i Above control limit

Insufficient data x Determined to be an outlier Below control limit



EMrL-LV Perfo tatisticalumian: 219n-Bar-tici93pan/ts

The known value of this nuclide is 10.0 pCi/1 with an expected precision of 5.0; the control limits
are 1.3 to 18.7; the warning regions are 1.3 to 4.2 and 15.8 to 18.7

117(53.4 %) Failed to respond:

3(1.4 %) Outliers----- -

97(44.3 %) Within all limits

2(0.9 %) In warning zone

but within control

Respondents Non-outliers
Mean 10.72 Grand Avg 10.26
Std. Dev. 3.50 2.02
Variance 12.27 4.10
% Coef. of Var. 32.69 19.74
% deviation of mean from known value 7.16 2.56
Norm. dev. of mean from known value 0.20 0.13
Median 10.00 10.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

3(2.9 %) More than 3 norm. S.D. . :88(86.3 %) Within 1 norm. S.D.

of known value

2(2.0 %) Between 2 and 3 norm. S.D. 9(8.8 %) Between 1 and 2 norm. S.D.

Statistic

Strontilly-90 219 ParticipantsStatistical Summary



Strontium-90
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

PG~

0.58
0.00
0.00

0.118
0.000
0.000

0.58 0.118
1.00 0.236

1.53 0.354

10.0
12.0
9.0

9.0
10.0

16.0

10.0
9.0
7.0

(

PI
PM

PT
PV
PW
pw

Q
QC
QJ
QK
QL
QP
QQ
QT
QU
QW
QX
QZ
RC
RD
RE
RF
RG
MJ~
RK
RL
RM

RR
RT
RV
RZ

SC
SD
SF
SI
SL
SM
So
SR

0.354
0.118
0.118
0.118

0.58 0.118

2.00 0.473

1.15

0.58

0.58
0.00
0.00
0.00
0.58

0.236

0.118

0.118
0.000
0.000
0.000
0.118

0.58 0.118

11.0
12.0
9.0

10.0
8.0

13.0

9.0
10.0

9.0

0.58
0.58
1.00

0.118
0.118
0.236

10.0
12.0

9.0

10.0
9.0

14.0

9.0
9.0
8.0

10.33
12.00
9.00

9.67
9.00

14.33

9.33
9.33
8.00

0.03
0.60

-0.44

-0.20
-0.44

1.41

-0.32
-0.32
-0.78

0.12
0.69

-0.35

-0.12
-0.35

1.50

-0.23
-0.23
-0.69

0

0

1.53
0.58
0.58
0.58

a

1.27
2.89
1.62

-0.46
9

12.0
18.0
15.0

8.0

9.0

6.0

13.0

11.0

9.0
8.0

12.0
12.0
15.0

5.0

15.0
18.0
14.0

9.0

10.0

10.0

11.0

12.0

8.0
8.0

12.0
12.0
14.0

6.0

14.0

19.0
15.0

9.0

9.0

8.0

11.0

11.0

8.0
8.0

12.0
12.0
14.0

6.0

13.67
18.33
14.67
8.67

9.33

8.00

11.67

11.33

8.33
8.00

12.00
12.00
14.33

5.67

1.18
2.80
1.53

-0.55

-0.32

-0.78

0.49 ,

0.37

-0.67
-0.78
0.60
0.60
1.41

-1.59

-0.23

-0.69

0.58

0.46

-0.58
-0.69
0.69
0.69
1.50

-1.50

9

* No data submitted TAG SYMBOLS Above control limit
0 = Insufficient data x = Determined to be an outlier i Below control limit

0



EMSL-LV Performance Evaluation: Blind-B, 19-Oct-1993

Statistical Summary 219 Participants

The known value of this nuclide is 10.0 pCi/I with an expected precision of 5.0; the control limits
are 1.3 to 18.7; the warning regions are 1.3 to 4.2 and 15.8 to 18.7

82(37.4 %) Failed to respond.

3(1.4 %) Outliers

132(60.3 %) Within all limits

e \

--2(0.9 %) in waming zone
but within control

Statistic Respondents Non-outliers
Mean 10.81 Grand Avg 10.41
Std. Dev. 3.43 1.63
Variance 11.79 2.67
% Coef. of Var. 31.76 15.71
% deviation of mean from known value 8.13 4.05
Norm. dev. of mean from known value 0.24 0.25
Median 10.00 10.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

3(2.2 %) More than 3 norm. S.D. .: 123(89.8 %) Within 1 norm. S.D.

of known value

2(1.5 %) Between 2 and 3 norm. S.D 9(6.6 %) Between 1 and 2 norm. S.D.

( --------- Z

Cobalt-60I

2-d / 50



//

I

Exper. Rng anal
Res. 2 Res. 3 Sigma (R + SR)Lab Res. 1

PG.
PI 10.0
PM 13.0

10.0
42.0

PT 12.0
PV 10.0
PW 10.0
Py
Q 10.0
QC
QJ 10.0
QK 10.0
QL 9.0
QP 13.0

QQ
QT 9.0
QU 11.0
QW
QX 11.0
QZ 10.0
RC 8.0

RE
RF 10.0
RG

RK 10.0

RM 10.0
RP

RT

RV 7.0
RZ 8.0
S 8.0
SC 10.0
SD 9.0
SF 11.0
SI 8.0
SL
SM 8.0
So
SR 10.0

10.0
10.0

9.0
40.0

9.0
10.0

9.0

10.0

14.0

11.0
10.0
10.0

10.0
11.0

12.0
12.0

9.0

10.0

9.0

11.0

10.0
9.0

10.0
11.0

9.0
10.0

7.0

11.0

11.0

10.0
8.0

12.0
41.0

12.0
13.0

9.0

9.0

13.0
10.0

9.0
14.0

10.0
10.0

13.0
10.0

7.0

10.0

9.0

11.0

10.0
9.0

10.0
12.0

9.0
11.0
11.0

9.0

10.0

0.00
2.52
1.53
1.00

1.73
1.73
0.58

0.58

2.08
0.58
0.58
2.08

0.58
0.58

1.00
1.15
1.00

0.00

0.58

0.58

1.73
0.58
1.15
1.00
0.00
0.58
2.08

1.53

0.58

Normalized deviation
Average (grand-avg) (known) Thg

0.000
0.591
0.354
0.236

0.354
0.354
0.118

0.118

0.473
0.118
0.118
0.473

0.118
0.118

0.236
0.236
0.236

0.000

0.118

0.118

0.354
0.118
0.236
0.236
0.000
0.118
0.473

0.354

0.118

10.00
10.33
10.33
41.00

11.00
11.00

9.33

9.67

12.33
10.33
9.33

12.33

9.67
10.67

12.00
10.67
8.00

10.00

9.33

10.67

9.00
8.67
9.33

11.00
9.00

10.67
8.67

9.33

10.33

x
e

-0.14
-0.02
-0.02
10.60

0.21
0.21

-0.37

-0.26

0.67
-0.02
-0.37
0.67

-0.26
0.09

0.55
0.09

-0.83

-0.14

-0.37

0.09

-0.49
-0.60
-0.37
0.21

-0.49
0.09

-0.60

-0.37

-0.02

0.00
0.12
0.12

10.74

0.35
0.35

-0.23

-0.12

0.81
0.12

-0.23
0.81

-0.12
0.23

0.69
0.23

-0.69

0.00

-0.23

0.23

0

-0.35
-0.46
-0.23
0.35

-0.35
0.23

-0.46

-0.23

0.12

* Ii
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ICobalt.60

* No data submitted TAG SYMBOLS 1 Above control limit

0 M Insufficient data x = Determined to be an outlier . Below control limit

*
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Cesiumm-134 Statistical Summary 219 Participants

The known value of this nuclide is 12.0 pCi/I with an expected precision of 5.0; the control limits

are 3.3 to 20.7; the warning regions are 3.3 to 6.2 and 17.8 to 20.7

81(37.0 %) Failed to respond :132(60.3 %) Within all limits

---------- - ----- 4(1.8 %) in waming zone

2(0.9 %) Outiers -' but within control

Respondents Non-outliers
Mean 11.83 Grand Avg 9.78
Std. Dev. 22.61 1.86
Variance 511.12 3.48
% Coef. of Var. 191.17 19.06
% deviation of mean from known value -1.45 -18.48
Norm. dev. of mean from known value -0.01 -1.19
Median 9.67 9.67
% deviation of median from known value -19.44 -19.44
Norm. dev. of median from known value -0.10 -1.25

2(1.4 %) More than 3 norm. S.D... ;82(59.4 %) Within 1 norm. S.D.
of known value

4(2.9 %) Between 2 and 3 norm. S.D . 50(36.2 %) Between 1 and 2 norm. S.D.

Statistic
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Cesium-134
Exper. Rng anal Normalized deviation

Lab Res. 1 ResRes. es. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

0.00
0.58
1.53

23.00

1.15
1.00
0.58

0.000
0.118
0.354
9.446

0.236
0.236
0.118

PG
PI
PM

PT
PV
PW
Py
Q
QC
QJ
QK
QL
QP
QQ
QT
QU
QW
QX
QZ
RC
RD
RE
RF
RG
RJ.
RK
RL
RM
RP
RR
RT
RV
RZ
S
SC
SD
SF
SI
SL
SM
So
SR

9.0
8.0

10.0
251.0

9.0
10.0

9.0

9.0

11.0
11.0

9.0
7.0

10.0
16.0

10.0
9.0
9.0

10.0

10.0

9.0

9.0
7.0

10.0
8.0
7.0
9.0
9.0

7.0

13.0

9.0
7.0
7.0

297.0

11.0
11.0

9.0

9.0

12.0
10.0

9.0
8.0

10.0
16.0

12.0
8.0
8.0

10.0

10.0

11.0

7.0
7.0

10.0
11.0

8.0
11.0
10.0

7.0

11.0

8.0
17.0

10.0
8.0

10.0

10.0

9.0

11.0

4.0
8.0

10.0
10.0

8.0
12.0

11.0

9.0

11.0

9.0
7.0
8.0

274.0

11.0
12.0
10.0

9.0

8.0
11.0

9.0
9.0

9.00
7.33
8.33

274.00

10.33
11.00

9.33

9.00

10.33
10.67

9.00
8.00

2.08
0.58
0.00
1.00

1.15
0.58

1.15
0.58
1.00

0.00

0.58

1.15

2.52
0.58
0.00
1.53
0.58
1.53
1.00

-0.27
-0.85
-0.50
91.53

0.19
0.42

-0.16

-0.27

0.19
0.31

-0.27
-0.62

-0.16
2.27

0.31
-0.50
-0.27

0.08

-0.04

0.19

0.473
0.118
0.000
0.236

0.236
0.118

0.236
0.118
0.236

0.000

0.118

0.236

0.591
0.118
0.000
0.354
0.118
0.354
0.236

x

-1.04

-1.62
-1.27
90.76

-0.58
-0.35
-0.92

-1.04

-0.58
-0.46
-1.04
-1.39

-0.92
1.50

-0.46
-1.27
-1.04

-0.69

-0.81

-0.58

0

0

0

0.00 0.000

1.15 0.236

1.15 0.236

0

9.33
16.33

10.67
8.33
9.00

10.00

9.67

10.33

6.67
7.33

10.00
9.67
7.67

10.67
10.00

7.67

11.67

0

-1.08
-0.85
0.08

-0.04
-0.73
0.31
0.08

-0.73

0.65

-1.85
-1.62
-0.69
-0.81
-1.50
-0.46
-0.69

-1.50

-0.12
No data submitted TAG SYMBOLS Above control limit

0 = Insufficient data x a Determined to be an outlier L Below control limit
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Cesiu.-137 Statistical Summary 219 Participants

The known value of this nuclide is 10.0 pCi/I with an expected precision of 5.0; the control limits

are 1.3 to 18.7; the warning regions are 1.3 to 4.2 and 15.8 to 18.7

81(37.0 %) Failed to respond- 134(61

* \

.2 %) Within all limits

,- 2(0.9 %) In warning zone

2(0.9 %) Outliers -' but within control

Statistic Respondents Non-outliers
Mean 11.13 Grand Avg 10.93
Std. Dev. 2.38 1.72
Variance 5.67 2.95
% Coef. of Var. 21.40 15.71
% deviation of mean from known value 11.30 9.34
Norm. dev. of mean from known value 0.47 0.54
Median 10.67 10.67
% deviation of median from known value 6.67 6.67
Norm. dev. of median from known value 0.28 0.39

2(1.4 %) More than 3 norm. S.D. -- , , 117(84.8 %) Within 1 norm. S.D.

of known value

2(1.4 %) Between 2 and 3 norm. S.D 17(12.3 %) Between 1 and 2 norm. S.D.
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Cesium..137

Lab Res. 1

Pi 11.0
PM 11.0

11.0
14.0

PT 12.0
PV 8.0
PW 10.0
py

Q 10.0
QC
QJ 10.0
QK 12.0
QL 10.0
QP 7.0

QT 11.0
QU 9.0
QW
QX 15.0
QZ 9.0
RC 11.0
RD
RE
RF 9.0
RG

RK 11.0
RL.
RM 10.0
RP
RR
RT
RV 12.0
RZ 8.0
S 10.0
SC 11.0
SD 10.0
SF 9.0
SI 7.0
SL
SM 9.0
so
SR 7.0
. = No data sub

0 S Insufficient

Exper. Rng anal Normalized deviation
Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

11.0
9.0

12.0
13.0

10.0
12.0
10.0

10.0

9.0
12.0
10.0
13.0

10.0
10.0

16.0
10.0
10.0

11.0

11.0

9.0

8.0
9.0

11.0
10.0
10.0

9.0
12.0

11.0

11.0
7.0
9.0

14.0

11.0
8.0

10.0

10.0

13.0
12.0
10.0
13.0

10.0
11.0

14.0
10.0
12.0

9.0

12.0

10.0

10.0
9.0

11.0
9.0
9.0

10.0
11.0

10.0

0.00
2.00
1.53
0.58

1.00
2.31
0.00

0.000
0.473
0.354
0.118

0.236
0.473
0.000

0.00 0.000

2.08
0.00
0.00
3.46

0.58
1.00

1.00
0.58
1.00

1.15

0.473
0.000
0.000
0.709

0.118
0.236

0.236
0.118
0.236

0.236

0.58 0.118

0.58 0.118

2.00
0.58
0.58
1.00
0.58
0.58
2.65

1.00

0.473
0.118
0.118
0.236
0.118
0.118
0.591

0.236

11.00
9.00

10.67
13.67

11.00
9.33

10.00

10.00

10.67
12.00
10.00
11.00

10.33
10.00

15.00
9.67

11.00

9.67

11.33

9.67

10.00
8.67

10.67
10.00
9.67
9.33

10.00

10.00

0.02
-0.67
-0.09
0.95

0.02
-0.55
-0.32

-0.32

-0.09
0.37

-0.32
0.02

-0.21
-0.32

1.41
-0.44
0.02

-0.44

0.14

-0.44

-0.32
-0.79
-0.09
-0.32
-0.44
-0.55
-0.32

-0.32

0.35
-0.35
0.23
1.27

0.35
-0.23
0.00

0.00

0.23
0.69
0.00
0.35

0.12
0.00

1.73
-0.12
.0.35

-0.12

0.46

-0.12

a

0

*

*

0

0

a

0

0

0.00
-0.46
0.23
0.00

-0.12

-0.23
0.00

0.00

8.0 9.0 1.00 0.236 8.00 -1.02 -0.69

mitted TAG SYMBOLS f = Above control limit

data x = Determined to be an outlier S Below control limit
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The known value of this nuclide is 30.0 pCi/l with an expected precision of 5.0; the control limits
are 21.3 to 38.7; the warning regions are 21.3 to 24.2 and 35.8 to 38.7

35(15.3 %) Failed to respond-. , 172(75.1 %) Within all limits

6(2.6 %) in warning zone

16(7.0 %) Outliers- but within control

Respondents Non-outliers
Mean 36.82 Grand Avg 29.72
Std. Dev. 37.61 2.33
Variance 1414.71 5.41
% Coef. of Var. 102.14 7.82
% deviation of mean from known value 22.74 -0.95
Norm. dev. of mean from known value 0.18 -0.12
Median 29.67 29.67
% deviation of median from known value -1.11 -1.11
Norm. dev. of median from known value -0.01 -0.14

16(8.2 %) More than 3 norm. S.D... :149(76.8 %) Within 1 norm. S.D.

of known value

6(3.1 %) Between 2 and 3 norm. S.D. 3(11.9 %) Between 1 and 2 norm. S.D.

Statistic

Cobalt-60 Statistical Summary 229 Participants
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Cobalt-60
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
PI
PM

PU
PV
Pw
PX
Fy

Q
QB
QJ
QK
QL
QM
QP
QQ

31.0
31.0
95.0
30.0
31.0

29.0
26.0
75.0
32.0
28.0

29.0
30.0
29.0

28.0
30.0
26.0

29.0
30.0
31.0

29.0
25.0

-90.0

32.0
28.0

31.0
30.0
28.0

28.0
34.0
34.0

30.0
25.0
38.0

28.0 32.0 2.31
24.0 28.0 4.00
35.0 34.0 0.58
29.0 28.0 0.58
29.0 29.0 0.58
31.0 27.0 2.08
31.0 32.0 1.00
27.0 31.0 3.51
26.0 27.0 1.00
33.0 29.0 2.08

.3 0 133.0 0.00.
29.0 29.0 2.31
27.0 30.0 2.52

31.0 30.0 1.00
23.0 26.0 1.53
28.0 25.0 3.00
35.0 27.0 4.36
27.0 29.0 1.00

29.0 29.0
28.0 29.0
31.0 29.0
32.0 32.0
6.0- 5 0*

28.0 28.0
257. 0 240.

31.0
29.0
33.0
28.0
6.0

27.0
24.0-,

1.15
0.58
2.00
2.31
0.58
0.58

1.15
3.21

10.41
1.15
1.73

1.00
2.31
2.08

0.58
2.31
4.04_

0.58
2.89
3.79

29.67
27.33
86.67
31.33
29.00

0.236
0.709
3.596
0.236
0.354

0.236
0.473
0.473

0.118
0.473
0.945

0.118
0.591
0.827

-0.02
-0.83
19.73

0.56
-0.25

0.10
-0.36
-0.02

-0.12
-0.92
19.63
0.46

-0.35

0.00
-0.46
-0.12

x

V

0

-0.48
0.56

-0.02

-0.02
-0.48
1.37

-0.58
0.46

-0.12

-0.12
-0.58
1.27

0.473 29.33 -0.13 -0.23
0.945 28.00 -0.59 -0.6E
0.118 34.33 1.60 1.50
0.118 28.33 -0.48 -0.58
0.118 29.33 -0.13 -0.23
0.473 29.33 -0.13 -0.23
0.236 31.00 0.45 0.35
0.827 27.33 -0.83 -0.92
0.236 26.00 -1.29 -1.39
0.473 30.67 0.33 0.23
0.000 13&04.: 35.787,- 35.68
0.473 30.33 0.21 0.12
0.591 29.67 -0.02 -0.12

0.236 31.00 0.45 0.35
0.354 24.67 -1.75 -1.85
0.709 28.00 -0.59 -0.69
0.945 30.00 0.10 0.00
0.236 28.00 -0.59 -0.69

0.236 29.67 -0.02 -0.12
0.118 28.67 -0.36 -0.46
0.473 31.00 0.45 0.35
0.473 30.67 0.33 0.23
0.118 5.677 -8.33 I - -8.43 x
0.118 27.67 -0.71 -0.81

QT
QU
QX
QZ
R
RA
RC
RF
REl
RK
RL.
RM
RO

RR
RV
RX
RZ
S
SA
SC
SD
SF
SI
SK.
SM
SN

30.0
26.0
32.0

29.0
30.0
29.0

30.0
30.0
32.0

28.0
32.0
34.0
28.0
30.0
30.0
30.0
24.0
25.0
30.0

.133 0O
33.0
32.0

32.0
25.0
31.0
28.0
28.0

30.00
28.67
29.67

28.33
31.33
29.67

29.67
28.33
33.67

S8.89. 2.921 247.00 75.2 § 715.17
No data submitted TAG SYMBOLS 1 Above control limit

0 Insufficient data x = Determined to be an outlier Below control limit
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Zinc-65 Statistical Summary 229 Participanta

The known value of this nuclide is 150.0 pCi/I with an expected precision of 15.0; the control limits
are 124.0 to 176.0; the warning regions are 124.0 to 132.6 and 167.4 to 176.0

37(16.2 %) Failed to respond , 155(67.7 %) Within all Ilmits

18(7.9 )Outliers

6(2.6 %) Out of control ' 13(5.7 %) In warning zone
but not an outlier but within control

Statistic Respondents Non-outlier-,
Mean 189.88 Grand Avg 156.07
Std. Dev. 190.96 9.24
Variance 36465.03 85.36
% Coef. of Var. 100.57 5.92
% deviation of mean from known value 26.58 4.05
Norm. dev. of mean from known value 0.21 0.66
Median 156.50 156.33
% deviation of median from known value 4.33 4.22
Norm. dev. of median from known value 0.03 0.69

24(12.5 %) More than 3 norm. S.D. 93(48.4 %) Within 1 norm. S.D.
of known value

13(6.8 %) Between 2 and 3 norm. S.D.L L i - 62(32.3 %) Between 1 and 2 norm. S.D.
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Zinc-65
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
157.0

-:453.0

166.0
155.0PT

PV
PW
Pw
Py.,
Q
QB
QJ~
QK
QL
QM
QP
QQ

162.0

423.0
161.0
152.0

2.52 0.197 159.33 0.38

8.93 1.720 444.67 33.32
4.04 0.315 165.33 1.07
1.53 0.118 153.33 -0.32

8.50
1.53
4.36

2.00
14.93
2.08

3.51
9.45
1.15

0.669
0.118
0.315

0.158
1.195
0.158

0.276
0.709
0.079

QT 154.0 159.0 138.0 10.97 0.827
QU 97.0 87.0 92.0 5.00 0.394:
QX 168.0 169.0 169.0 0.58 0.039
QZ 156.0 158.0 164.0 4.16 0.315
R 154.0 158.0 158.0 2.31 0.158
RA 176.0 171.0 173.0 2.52 0.197
RC 164.0 164.0 164.0 0.00 0.000
RF 157.0 142.0 157.0 8.66 0.591
RH 138.0 143.0 130.0 6.56 0.512
RK 147.0 143.0 145.0 2.00 0.158
RL 166.0 166.0 166.0 0.00 0.000
RM 143.0 147.0 149.0 3.06 0.236
RO 159.0 134.0 156.0 13.65 0.984

RR 158.0 169.0 159.0 6.08 0.433
RV 153.0 148.0 135.0 9.29 0.709
RX 162.0 147.0 153.0 7.55 0.591
IZ 157.0 169.0 177.0 10.07 0.788

S 157.0 164.0 167.0 5.13 0.394

458.0
169.0
153.0

148.0
161.0
156.0

152.0
181.0
162.0

172.0
133.0
161.0

162.00 0.68
145.33 -1.24
154.00 -0.24
167.67 1.34
162.67 0.76

SC 159.0 155.0 155.0
SD 151.0 153.0 152.0
SF 163.0 158.0 161.0
Si _ 175.0 153.0 160.0

SK ~ 27.0 27.' 2.01

SM 137.0 147.0 147.0
S 1t- 182;05 14;0 1250 .6

2.31
1.00
2.52

11.24
1.15.
5.77

39.slz.

0.158 156.33 0.03 0.73
0.079 152.00 -0.47 0.23
0.197 160.67 0.53 1.23
0.866 162.67 0.76 1.46
0.079' 27.67w -14483 ' -14.13 x
0.394 143.67 -1.43 -0.73
5;0215 118K -5--;-.315' N 0

1.08

156.67
159.67
153.00

154.00
170.00
163.67

168.33
143.67
160.33

150.331
92-00

168.67
159.33
156.67
173.33
164.00
152.00
137.00
145.00
166.00
146.33
149.67

165.0
160.0
148.0

156.0
153.0
163.0

165.0
147.0
159.0

157.0
158.0
155.0

154.0
176.0
166.0

168.0
151.0
161.0

x34.03
1.77
0.38

0.77
1.12
0.35

0.07
0.42

-0.35

-0.24
1.61
0.88

1.42
-1.43

0.49

-0.66
-7.40
1.45

0.38
0.07
1.99
0.92

-0.47
-2.20
-1.28
1.15

-1.12
-0.74

0.46

2.31
1.58

C

2.12
-0.73
1.19

0.04

-6.70
2.16
1.08
0.77
2.69
1.62
0.23

-1.50
-0.58
1.85

-0.42
-0.04

0

1.39
-0.54
0.46
2.04
1.46

a No data submitted TAG SYMBOLS s Above control limit
0 a Insufficient-data x = Determined to be an outlier 4 a Below control limit

1
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Statistical Summary 229 Participants
The known value of this nuclide is 201.0 pCi/1 with an expected precision of 20.0; the control limits
are 166.3 to 235.7; the warning regions are 166.3 to 177.8 and 224.2 to 235.7

39(17.0 %) Failed to respond .

17(7.4 %) Outliers
52(22.7 %) Out of control

but not an outlier

88(38.4 %) Within all limits

-' -- 33(14.4 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 213.00 Grand Avg 175.18
Std. Dev. 215.64 18.32
Variance 46501.37 335.52
% Coef. of Var. 101.24 10.46
% deviation of mean from known value 5.97 -12.85
Norm. dev. of mean from known value 0.06 -1.41
Median 178.33 178.33
% deviation of median from known value -11.28 -11.28
Norm. dev. of median from known value -0.11 -1.24

69(36.3 %) More than 3 norm. S.D. 33(17.4 %) Within 1 norm. S.D.
of known value

33(17.4 %) Between 2 and 3 norm. S.D. * 58.91 ad 2 norm. S.D.

Ruthenium-106

20/52
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Ruthenium-106

jfjLab
PI
PM

PU
PV
PW
Px

Exper. Rng anal
Res. 1 Res. 2 Res. 3 Sigma (R + SR)
165.0

692.0
164.0
185.0

172.0
163.0
183.0

Q 151.0
QB 180.0
QJ 166.0

QL 146.0
QM 322.0
QP 185.0
QQ

I

146.0
341.0-
187.0

172.0

587.0
148.0
163.0

163.0
175.0
201.0

149.0
196.0
191.0

QT 178.0 175.0 183.0 4.04
QU 56.0 36.0 46.0 10.00
QX 179.0 188.0 185.0 4.58
QZ 173.0 172.0 160.0 7.23
R 187.0 183.0 188.0 2.65
RA 189.0 192.0 187.0 2.52
RC 149.0 150.0 149.0 0.58
RF 174.0 157.0 181.0 12.34
RH 187.0 166.0 181.0 10.82
RK 134.0 169.0 176.0 22.50
RL 120.0 120.0 120.0 0.00
RM 145.0 140.0 148.0 4.04
RO 168.0 178.0 179.0 6.08

RR 169.0 152.0 168.0 9.54
RV 179.0 119.0 151.0 30.02
RX 200.0 186.0 192.0 7.02
RZ 164.0 194.0 189.0 16.07
S 177.0 171.0 178.0 3.79

SC 172.0 188.0 180.0 8.00
SD 146.0 128.0 137.0 9.00
SF 178.0 169.0 189.0 10.02
SI 195.0 154.0 164.0 21.38
K. 240.. 24.0 32.0 4.62

SM 161.0 142.0 149.0 9.61
SN. ise~~ 53IT"0. 1763k0 - 120.44

163.0

603.0
162.0
168.0

163.0
155.0
182.0

158.0
214.0
195.0

170.0
349.0
195.0

Normalized deviation
Average (grand-avg) (known) Tag

166.67 -0.74

39.16
-1.49
-0.28

-0.79
-0.94
1.17

-1.95
1.86
0.76

x

II

V

4.73

56.57
8.72

11.53

5.20
10.07
10.69

4.73
17.01
15.72

13.86
13.87
5.29

0.266

5.002
0.473
0.650

0.266
0.591
0.561

0.266
1.008
0.856

0.709
0.797
0.295

0.236
0.591
0.266
0.384
0.148
0.148
0.030
0.709
0.620
1.458
0.000
0.236
0.325

0.502
2.470
0.413
0.886
0.207

0.473
0.532
0.591
1.402
0.236'
0.561

12.684
a No data submitted TAG SYMBOLS f Above control limit

0 a Insufficient data x a Determined to be an outlier S Below control limit

-2.97

36.92
-3.72
-2.51

-3.03
-3.18
-1.07

-4.19
-0.38
-1.47

627.33
158.00
172.00

166.00
164.33
188.67

152.67
196.67
184.00

154.00 -1.83 -4.07 I
337.33 -14.04, 11.81 x
189.00 1.20 -1.04

178.67 0.30 -1.93
46M 00 11.19 -13,42

184.00 0.76 -1.47
168.33 -0.59 -2.83
186.00 0.94 -1.30
189.33 1.23 -1.01
149.33 -2.24 -4.47 L
170.67 -0.39 -2.63
178.00 0.24 -1.99
159.67 -1.34 -3.58 t
120.00 -4.78 -7.01 J
144.33 -2.67 -4.91 S
175.00 -0.02 -2.25

163.00 -1.05 -3.29 .
149.67 -2.21 -4.45 J
192.67 1.51 -0.72
182.33 0.62 -1.62
175.33 0.01 -2.22

180.00 0.42 -1.82
137.00 -3.31 -5.54 J
178.67 0.30 -1.93
171.00 -0.36 -2.60
26.6' -126: 45.10 x

150.67 -2.12 -4.36 J
1627.33. 1125,76--, 152 x

C.



EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993

Cesium-134 Statistical Summary 229 Participants
The known value of this nuclide is 59.0 pCi/1 with an expected precision of 5.0; the control limits
are 50.3 to 67.7; the warning regions are 50.3 to 53.2 and 64.8 to 67.7

36(15.7 %) Failed to respond :104(45.4 %) Within all limits

18(7.9 %) Outliers *

26(11.4 %) Out of control: ----- -- 45(19.7 %) In warning zut e
but not an outlier but within control

Statistic Respondents Non-outliers
Mean 64.88 Grand Avg 54.42
Std. Dev. 63.91 4.53
Variance 4084.96 20.48
% Coef. of Var. 98.52 8.32
% deviation of mean from known value 9.96 -7.77
Norm. dev. of mean from known value 0.09 -1.01
Median 54.33 54.33
% deviation of median from known value - -7.91 -7.91
Norm. dev. of median from known value -0.07 -1.03
50(25.9 %) More than 3 norm. S.D.. 36(18.7 %) Within 1 norm. S.D.

of known value

39(20.2 %) Between 2 and 3 norm. S.D. - 68(3S.2 %) Between 1 and 2 norm. S.D.

28/52
28 / 52

I
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Exper. Rng analLab Res. 1 Res. 2 Res. 3 Sigma (R + SR)
PI 52.0 51.0 54.0 1.5
PM 41.0 41.0 47.0 3.4,

188.0 142.0 179.0 24.3
60.0 61.0 61.0 0.5
53.0 46.0 52.0 3.7

PU
PV 53.0 49.0 54.0 2.6
PW 54.0 55.0 54.0 0.5
PX 57.0 56.0 56.0 0.5
py

Q 50.0 48.0 50.0 1.1
QB 57.0 62.0 59.0 2.5
QJ 47.0 53.0 50.0 3.0(
QK
QL 52.0 52.0 52.0 0.0(
QM 47.0 48.0 50.0 1.5Z
QP 51.0 59.0 54.0 4.04
QQ -

QT 52.0 54.0 54.0 1.1!
QU 19.0 16.0 17.0 1.52
QX 60.0 67.0 63.0 3.51
QZ 51.0 51.0 50.0 0.5E
R 53.0 55.0 54.0 1.00
RA 63.0 62.0 61.0 1.00
RC 55.0 55.0 55.0 0.00
RF 50.0 52.0 47.0 2.52
RH 56.0 54.0 53.0 1.53
RK 50.0 50.0 50.0 0.00
RL 51.0 51.0 51.0 0.00
RM 59.0 58.0 65.0 3.79
RO 53.0 50.0 52.0 1.53

RR 54.0 55.0 56.0 1.00
RV 49.0 50.0 52.0 1.53
ELUh  390w 43.- 28.0 7.77
RZ 59.0 59.0 60.0 0.58
5 56.0 57.0 56.0 0.58
SA

0.354 51.67

0.236
0.354
2:470
0.118
0.118

Normalized deviation
Average (grand-avg) (known) Tag

52.33 -0.72 -2.31
43.00 -3.96 -5.54 .

169.67 39.92 38.34 x
60.67 2.16 0.58
50.33 -1.41 -3.00

52.00
54.33
56.33

0.354
0.709
9.446
0.118
0.827

0.591
0.118
0.118

0.236
0.591
0.709

0.000
0.354
0.945

0.236
0.354
0.827
0.118
0.236
0.236
0.000
0.591
0.354
0.000
0.000
0.827
0.354

-0.84
-0.03
0.66

-1.76
1.70

-1.53 -

-0.84
-2.11
0.09

-0.38

3.09
-1.30
-0.14
2.63
0.20

-1.65
-0.03
-1.53
-1.18
2.16
-0.95

55.00 0.20
50.33 -1.41

li6.67~A -6515T
59.33 1.70
56.33 0.66

-2.42
-1.62
-0.92

-3.35
0.12

-3.12
C

-2.42

-3.70
-1.50

-1.96
-14.43

1.50
-2.89
-1.73
1.04

-1.39
-3.23
-1.62
-3.12
-2.77
0.58

-1.39
-3.00
--7.74
0.12

-0.92

x

SC 52.0 53.0
SD 52.0 49.0
SF 55.0 53.0
SI 61.0 55.0
S 10. 0 9.0
SM 50.0 48.0
SN- :440.0 441.0

3 ! No data submitted
0 n Insufficient data

53.0
51.0
52.0
57.0
10.0
50.0

454.0

0.58
1.53
1.53
3.06
0.58
1.15

7.81? -

0.118 52.67 -0.61 -2.19
0.354 50.67 -1.30 -2.89
0.354 53.33 -0.38 -1.96
0.709 57.67 1.13 -0.46
0-118 9 -11 - 1750 .09 x
0.236 49.33 -1.76 -3.35 4
2=- 45 7

TAG SYMBOLS
x = Determined to be an outlier

I E Above control limit

49.33
59.33
50.00

52.00
48.33
54.67

53.33
17.33-
63.33
50.67
54.00
62.00
55.00
49.67
54.33
50.00
51.00
60.67
51.67

V --

Below control limit
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Cesium.137 Statistical Summary 229 Participan;a

The known value of this nuclide is 40.0 pCi/i with an expected precision of 5.0; the control limits
are 31.3 to 48.7; the warming regions are 31.3 to 34.2 and 45.8 to 48.7

35(15.3 %) Failed to respond - 154(67.2 %) Within all limits

* -

20(8.7 %) Outliers

5(2.2 %) Out of control 
- 15(6.6 %) In warning zone

but not an outlier 
but within control

Statistic Respondents Non-outliers
Mean 49.26 Grand Avg 42.14
Std. Dev. 46.27 3.04
Variance 2140.47 9.23
% Coef. of Var. 93.92 7.21
% deviation of mean from known value 23.15 5.34
Norm. dev. of mean from known value 0.20 0.70
Median 42.00 42.00
% deviation of median from known value 5.00 5.00
Norm. dev. of median from known value 0.04 0.66
26(13.4 %) More than 3 norm. S.D.

,96(49.5 %) Within 1 norm. S.D.
of known value

14(7.2 %) Between 2 and 3 norm. S.D. 58(29.9 %) Between I and 2 norm. S.D.

I

I
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Cesiumn-137
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

RR 39.0
RV 39.0
RX 49.0
RZ 40.0
S __ 39.0
SA.
SC 44.0
SD 39.0
SF 43.0
SI 48.0
SH>~ 8.0
SM 41.0

40.0
39.0
45.0
42.0
40.0

42.0
40.0
44.0
39.0

7.0-
41.0

42.0
36.0
51.0
41.0
39.0

42.0
39.0
38.0
41.0

9.0
39.0

PI 44.0 41.0 43.0
PM 35.0 40.0 40.0

116.0 125.0 122.0
46.0 46.0 46.0
44.0 41.0 43.0

PU
PV 41.0 41.0 42.0
PW 42.0 42.0 41.0
PX 39.0 40.0 39.0
py
Q 40.0 42.0 40.0
QB 45.0 48.0 45.0
QJ 43.0 43.0 40.0
QK'
QL 43.0 45.0 43.0
QM 47.0 44.0 44.0
QP 45.0 41.0 38.0

QT 43.0 44.0 37.0
QU 12.0 13.0 11.0
QX 51.0 49.0 48.0
QZ 38.0 39.0 40.0
R 43.0 43.0 42.0
RA 45.0 45.0 44.0
RC 43.0 43.0 43.0
RF 41.0 39.0 39.0
RE 41.0 41.0 40.0
RK 41.0 38.0 39.0
RL.- 20:.;:1 D- .. :.
RM 35.0 36.0 35.0
RO 42.0 37.0 43.0

1.53
2.89
4.58
0.00
1.53

0.58
0.58
0.58

1.15
1.73
1.73

1.15
1.73
3.51

0.354
0.591
1.120
0.000
0.354

0.118
0.118
0.118

0.236
0.354
0.354

0.236
0.354
0.827

0.18
-1.32
27.32

1.34
0.18

42.67
38.33

121.00:
46.00
42.67

41.33
41.67
39.33

40.67
46.00
42.00

43.67
45.00
41.33

0.92
-0.58
28.06

2.08
0.92

0.46
0.58

-0.23

0.23
2.08
0.69

1.27
1.73
0.46

3.79 0.827 41.33 -0.28 0.46
1.00 0.236_ 12.00 -10.44 -9.70
1.53 0.354 49.33 2.49 3.23
1.00 0.236 39.00 -1.09 -0.35
0.58 0.118 42.67 0.18 0.92
0.58 0.118 44.67 0.88 1.62
0.00 0.000 43.00 0.30 1.04
1.15 0.236 39.67 -0.86 -0.12
0.58 0.118 40.67 -0.51 0.23
1.53 0.354 39.33 -0.97 -0.23

00 0.000..-7. I'2'00- '-10.44 -9.7o
0.58 0.118 35.33 -2.36 -1.62
3.21 0.709 40.67 -0.51 0.23

1.53 0.354 40.33 -0.63 0.12
1.73 0.354 38.00 -1.43 -0.69
3.06 0.709 48.33 2.15 2.89
1.00 0.236 41.00 -0.39 0.35
0.58 0.118 39.33 -0.97 -0.23

1.15 0.236 42.67 0.18 0.92
0.58 0.118 39.33 -0.97 -0.23
3.21 0.709 41.67 -0.16 0.58
4.73 1.120 42.67 0.18 0.92
1.00 0.236 8.00 -11.83 -11.09
1.15 0.236 40.33 -0.63 0.12

42.03 17.547 31f6T -93. 94,11

x

0

x
ft

x

x
a No data submitted TAG SYMBOLS at Above control limit

0 = Insufficient data x M Determined to be an outlier a =_Below control limit

-0.28
-0.16
-0.97

-0.51
1.34

-0.05

0.53
0.99

-0.28

8 ~Wssa 76.6 36i0
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Barium133 Statistical Summary 229 Participants

The known value of this nuclide is 79.0 pCi/ with an expected precision of 8.0; the control limits
are 65.1 to 92.9; the warning regions are 65.1 to 69.7 and 88.3 to 92.9

41(17.9 %) FaIled to respond * 139(60.7 %) Within all limits

16(7.0 %) Outliers *

11(4.8 %) Out of control - 22(9.6 %) In warning zone

but not an outiler but within control

Statistic Respondenta Non-outliers
Mean 91.23 Grand Avg 76.45
Std. Dev. 88.87 6.31
Variance 7897.37 39.86
% Coef. of Var. 97.41 8.26
% deviation of mean from known value 15.48 -3.23
Norm. dev. of mean from known value 0.14 -0.40
Median 77.33 77.17
% deviation of median from known value -2.11 -2.32
Norm. dev. of median from known value -0.02 -0.29

27(14.4 %) More than 3 norm. S.D. .101(53.7 %) WIthin 1 norm. S.D.

of known value

22(11.7 %) Between 2 and 3 norm. S.D.'. 38(20.2 %) Between 1 and 2 norm. S.D.

45 /52 '11
i
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Bariumly-133
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

75.0 72.0

233.0 243.0
80.0 79.0
76.0 71.0

PI
PM
pp

PU
PV
Pw
PX

Q
QB
QJ
4w :''

72.0
60.0
81.0

68.0
87.0
78.0

73.0

~ 263.0
81.0
77.0

76.0
65.0
80.0

68.0
85.0
76.0

1.53 0.222

15.28
1.00
3.21

2.65
2.89
0.58

1.15
3.06
1.53

3.314
0.148
0.443

0.369
0.369
0.074

0.148
0.443
0.222

73.33

246.33
80.00
74.67

75.00
61.67
80.33

68.67
84.33
77.67

-0.67

36.78
0.77

-0.39

-0.31
-3.20
0.84

-1.68
1.71
0.26

-1.23

36.23
0.22

-0.94

-0.87
-3.75
0.29

-2.24
1.15

-0.29

QL 76.0 76.0 75.0 0.58 0.074 75.67 -0.17 -0.72
QM 71.0 72.0 67.0 2.65 0.369 70.00 -1.40 -1.95
QP 81.0 78.0 75.0 3.00 0.443 78.00 0.34 -0.22
QQ-
QT 81.0 80.0 81.0 0.58 0.074 80.67 0.91 0.36
QU; 434O. 41. 7 42.0 1.00 0.148 42.00 -7.46 -8.01
QX 86.0 84.0 86.0 1.15 0.148 85.33 1.92 1.37
QZ 76.0 76.0 76.0 0.00 0.000 76.00 -0.10 -0.65
R 77.0 75.0 76.0 1.00 0.148 76.00 -0.10 -0.65
RA 82.0 79.0 80.0 1.53 0.222 80.33 0.84 0.29
RC 62.0 63.0 64.0 1.00 0.148 63.00 -2.91 -3.46
RF 79.0 76.0 82.0 3.00 0.443 79.00 0.55 0.00
RH 68.0 71.0 72.0 2.08 0.295 70.33 -1.32 -1.88
RK 69.0 67.0 65.0 2.00 0.295 67.00 -2.05 -2.60

.- .. .. ........- .RL.A.~139~0A439j0~ ~ -a3.54=,- 29-
RM 76.0 81.0 75.0 3.21 0.443 77.33 0.19 -0.36
RO 73.0 62.0 74.0 6.66 0.886 69.67 -1.47 -2.02

RR 78.0 79.0
RV 78.0 73.0
xi:. 162,O;~,9. .-

79.0
72.0

112.0
RZ 78.0 81.0 84.0
S 80.0 _ 73.0 77.0

SC 73.0 71.0 71.0
SD 65.0 65.0 65.0
SF 73.0 70.0 72.0
SI 83.0 80.0 74.0

150 14,0- 15.0
SM 74.0 73.0 74.0

1Q A25 627.

0.58 0.074 78.67 0.48 -0.07
3.21 0.443 74.33 -0.46 -1.01
9+50 1.767 102.33. 5.60 5.05 x
3.00 0.443 81.00 0.99 0.43
3.51 0.517 76.67 0.05 -0.51

1.15 0.148 71.67 -1.03 -1.59
0.00 0.000 65.00 -2.48 -3.03 J
1.53 0.222 71.67 -1.03 -1.59
4.58 0.665 79.00 0.55 0.00
0.58 0.074- 14.67 A3.38 -13.93 x
0.58 0.074 73.67 -0.60 -1.15
tI-O' 0fi4 -2600 x1895 2f4

* = No data submitted
0 = Inmuifcient data

TAG SYMBOIS
x Determined to be an outlier

a * Above control limit
= Below control limit

77.0
60.0
80.0

70.0
81.0
79.0

0

x

C

S
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Gross Alpha Statistical Summary 262 Participants I
The known value of this nuclide is 20.0 pCi/I with an expected precision of 5.0; the control limits
are 11.3 to 28.7; the warning regions are 11.3 to 14.2 and 25.8 to 28.7

79(30.2 %) Failed to respond.

1(0.4 %) Outliers -

43(16.4 %) Out of control *

but not an outlier

84(32.1 %) Within all limits

55(21.0 %) In wamring :one

but within control

Statistic Respondents Non-outliers
Mean 14.20 Grand Avg 14.08
Std. Dev. 4.90 4.64
Variance 23.98 21.56
% Coef. of Var. 34.50 32.98
% deviation of mean from known value -29.02 -29.61
Norm. dev. of mean from known value -1.18 -1.28
Median 14.00 13.83
% deviation of median from known value -30.00 -30.83
Norm. dev. of median from known value -1.23 -1.33

48(26.2 %) More than 3 norm. S.D., , 35(19.1 %) Within 1 norm. S.D.

of known value

L 51(27.9 %) Between 2 and 3 norm. S.D. '49(26.8 %) Eetween 1 and 2 norm. S.D.

r
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Gross Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
NE. 36.0"' 34.0- 37-.0 1.53 0.354 35.67 7.48 5.43 x

6.0
10.0

7.0
16.0

8.0
18.0

NG
NH
N
NJ
NK
NO
N P
NT
0
OA
OB
OF

OS

~Ox
OY
P
PA
PB
PC
PD
PE
PG
PM
PP

PQ
_PR.

PV

Q

QB'
QC
QI
QJ
QK
QM
QP
QQ
QT
QU
QW

18.0 18.0
20.0 23.0

12.0 13.0
13.0 14.0

15.0 14.0
21.0 19.0

18.0 19.0
23.0 25.0

7.0 11.0
4.0 3.0

11.0 6.0

5.0 4.0
4.0 4.0

22.0 21.0
22.0 25.0
17.0 22.0

18.0
24.0

14.0
14.0

15.0
18.0

19.0
21.0

10.0
3.0

15.0

4.0
7.0

17.0
29.0
19.0

1: Nf

11.0 12.0 14.0
8.0 6.0 6.0

15.0 16.0 17.0

19.0 19.0 19.0
18.0 19.0 19.0
20.0 18.0 22.0
10.0 16.0 18.0
15.0 17.0 18.0

15.0 15.0 15.0

24.0 28.0 33.0
14.0 12.0 11.0

1.00
4.16

1.53
1.15
1.00

0.00
0.58
2.00
4.16
1.53

0.00

4.51
1.53

0.00
2.08

1.00
0.58

0.58
1.53

0.58
2.00

2.08
0.58
4.51

0.58
1.73

2.65
3.51
2.52

0

U.

-4.50

-1.85

-2.66
-4.62
-1.39

-0.35
-0.46
0.00

-1.85
-1.15

-1.73

2.89
-2.66

0.236
0.945

0.354
0.236
0.236

0.000
0.118
0.473
0.945
0.354

0.000

1.120
0.354

0.000
0.473

0.236
0.118

0.118
0.354

0.118
0.473

0.473
0.118
1.120

0.118
0.354

0.591
0.827
0.591

7.00
14.67

12.33
6.67

16.00

19.00
18.67
20.00
14.67
16.67

15.00

28.33
12.33

18.00
22.33

13.00
13.67

14.67
19.33

18.67
23.00

9.33
3.33

10.67

4.33
5.00

20.00
25.33
19.33

-2.45
0.20

-0.60
-2.57
0.67

1.70
1.59
2.05
0.20
0.90

0.32

4.94
-0.60

1.36
2.86

-0.37
-0.14

0.20
1.82

1.59
3.09

-1.64
-3.72
-1.18

-3.38
-3.14

2.05
3.90
1.82

-2.42
-2.19

e,

-1.85
-0.23

-0.46
1.04

-3.70
-5.77
-3.23

U.
ii

-5.43 U
-5.20 I

0.00
1.85

-0.23

[f

a.

0

-0.69
0.81

r-Th

* = No data submitted TAG SYMBOLS Above control limit
0 = Insufficient data x = Determined to be an outlier Below control limit

a *
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Gross Beta Statistical Summary 262 Participants
The known value of this nuclide is 15.0 pCi/1 with an expected precision of 5.0; the control limits
are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

71(27.1 %) Failed to respond, , 147(56.1 %) Within all limits

5(1.9 %) Outliers -

18(6.9 %) Out of control - 21(8.0 %) In warning zone
but not an outtler but within control

Statistic Respondents Non-outliers
Mean 20.19 Grand Avg 17.01
Std. Dev. 28.23 4.80
Variance 797.14 23.03
% Coef. of Var. 139.81 28.22
% deviation of mean from known value 34.62 13.38
Norm. dev. of mean from known value 0.18 0.42
Median 16.67 16.67
% deviation of median from known value 11.11 11.11
Norm. dev. of median from known value 0.06 0.35

.S.D. . M.1101(52.9 %) Within I norm. S.D.

of known value

norm. S.D.* 46(24.1 %) Between 1 and 2 norm. S.D.20(10.5 %) Between 2 and 3

24(12.6 %) More than 3 norm
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Gross Beta
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
NE 14.0 15.0 16.0 1.00 0.236 15.00 -0.70 0.00
NY
NG 13.0 13.0 13.0 0.00 0.000 13.00 -1.39 -0.69
NH 14.0 16.0 20.0 3.06 0.709 16.67 -0.12 0.58
NI
NJ 10.0 13.0 11.0 1.53 0.354 11.33 -1.97 -1.27
NK 11.0 9.0 7.0 2.00 0.473 9.00 -2.77 -2.08
NO 18.0 19.0 20.0 1.00 0.236 19.00 0.69 1.39
NP
NT 16.0 18.0 17.0 1.00 0.236 17.00 0.00 0.69
O 17.0 18.0 17.0 0.58 0.118 17.33 0.11 0.81
OA 17.0 15.0 15.0 1.15 0.236 15.67 -0.46 0.23
OB 21.0 23.0 19.0 2.00 0.473 21.00 1.38 2.08
OF 16.0 16.0 17.0 0.58 0.118 16.33 -0.23 0.46
OM
OS 21.0 29.0 20.0 4.93 1.120 23.33 2.19 2.89
OT 12.0 13.0 12.0 0.58 0.118 12.33 -1.62 -0.92
OI .

OY 34.0 3M.0 46.0 6.11 1.795 39.33 7.73 8.43 x
P 16.0 18.0 13.0 2.52 0.591 15.67 -0.46 0.23
PA *

PB 18.0 18.0 18.0 0.00 0.000 18.00 0.34 1.04
PC 13.0 15.0 14.0 1.00 0.236 14.00 -1.04 -0.35

PE
PG 13.0 15.0 16.0 1.53 0.354 14.67 -0.81 -0.12
PM 19.0 19.0 18.0 0.58 0.118 18.67 0.57 1.27

16.0 1
160 17.0 16.0 0.58 0.118 16.33 -0.23 0.46

16.0 15.0 15.0 0.58 0.118 15.33 -0.58 0.12
PT
PV 11.0 12.0 13.0 1.00 0.236 12.00 -1.73 -1.04
Q 17.0 19.0 20.0 1.53 0.354 18.67 0.57 1.27
QA

QC 21.0 22.0 23.0 1.00 0.236 22.00 1.73 2.42
QI 9.0 8.0 8.0 0.58 0.118 8.33 -3.00 -2.31
Q 2 490 2390 224.0 12.58 4.721 237.33 76.32 77.02 x
QK 18.0 18.0 19.0 0.58 0.118 18.33 0.46 1.15
QM 20.0 15.0 14.0 3.21 0.709 16.33 -0.23 0.46
QP 16.0 13.0 13.0 1.73 0.354 14.00 -1.04 -0.35

QT 46.0 85.0' 24.0 30.89 12.821 5167 12.01 12.70 x
QU 29.0 32.0 36.0 3.51 0.827 32.33 5.31 6.00 1
QW 31.0 29.0 25.0 3.06 0.709 28.33 3.92 4.62

- a No data submitted TAG SYMBOLS a Above control limit
0 a Insufficient data x Determined to be an outlier Below control limit



EMSL-LV Performance Evaluation: Uranium in Water, 13-Aug-1993 3/9 1
Uranium (Natural) Statistical Summary 164 Participants

The known value of this nuclide is 25.3 pCi/A with an expected precision of 3.0; the control limits
are 20.1 to 30.5; the warning regions are 20.1 to 21.8 and 28.8 to 30.5

26(15.9 %) Falled

12(7.3 %) Outliers

11(6.7 %) Out of c

but not an c

to respond . 100(61.0 %) Within all limits

* --

5 --

antrol -- 15(9.1 %) In warning zone
uttier but within control

Statistic Respondents Non-outliers
Mean 24.41 Grand Avg 24.91
Std. Dev. 5.65 2.85
Variance 31.98 8.13
% Coef. of Var. 23.17 11.45
% deviation of mean from known value -3.53 -1.55
Norm. dev. of mean from known value -0.16 -0.14
Median 24.90 24.97

% deviation of median from known value -1.58 -1.32
Norm. dev. of median from known value -0.07 -0.12

23(16.7 %) More than 3 norm. S.D., .74(53.6 %) Within 1 norm. S.D.

of known value

S16(11.6 %) etween 2 and 3 norm. S.D-- 25(18.1 %) Setween 1 and 2 norm. S.D.
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Uranium (Natural)
Exper. Rng anal Normalized deviation

Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
OK 19.6
OS 25.4
QY 25.4

P 28.9
PB 24.1
PC 6.7

25.3
PQ 23.6

25.9
PV 23.3
PW 27.8
PX 27.3
py

Q 29.1
QJ 24.0
QM 9;.7
QQ 19.3
QU 31.8
QX 13.1

25.6
25.3

RA 25.0
RC 24.2
RF 23.2
RG 25.0
ILK 4.2

RM 30.1
RN 28.9
RP 24.1
RR 24.6

RW
RZ
S
SC
SD
SF
SIM
SL
SM

-9
T

24.7

22.9
23.8
27.4

24.2

26.1
20.1
134

23.9
22.5
24.9

25.7
25.4
25.8

28.4
25.2

24.4
24.5
25.5
21.8
32.8
27.8

32.2
22.7.

7.1
19.3
25.8
13.2
25.6
23.4
24.3
28.2
23.0
25.0
43. ,5

25.6
28.2
24.1
24.4

24.5
25.0
23.9
25.6
23.8
27.2
19.5
12.7

24.1
22.3
25.0

22.7
25.4
24.5

28.1
24.6
7.6

24.4
24.7
23.3
22.3
37.8
25.4

33.4
23.3

9.8
19.2
33.2
13.2
25.4
25.0
25.0
30.6
23.1
25.0

30.6
28.9
24.1
26.4

24.5
24.4
25.3
27.7
23.6
27.3
20.0
13.9

22.8
19.4
24.8

3.05
0.01
0.67

0.40
0.55
0.45
0.52
0.59
1.40
0.76
5.00
1.27

2.22
0.70
1.53
0.06
3.93
0.06
0.12
1.02
0.40
3.23
0.10
0.00

2.75
0.40
0.01
1.10

0.12
1.08
0.84
1.14
0.31
0.67
0.32
0.60

0.70
1.73
0.10

1.383
0.000
0.256

0.158
0.217
0.177
0.177
0.217
0.512
0.295
2.846
0.473

0.847
0.256
0.532
0.020
1.870
0.020
0.039
0.374
0.138
1.495
0.039
0.000
2.846-

0.984
0.138
0.000
0.394

0.039
0.413
0.295
0.413
0.118
0.236
0.118
0.236'

0.256
0.610
0.039

22.67
25.40
25.23

28.47
24.63

24.70
24.27
24.90
22.47
32.80
26.83

31.57
23.50

8.87
19.27
30.27
13.17
25.53
24.57
24.77
27.67
23.10
25.00
42.63

28.77
28.67
24.10
25.13

24.57
24.10
24.33
26.90
23.87
26.87
19.87
1333

23.60
21.40
24.90

-1.29
0.28
0.19

2.06
-0.16
-1.26
-0.12
-0.37
0.00

-1.41
4.56
1.11

-1.52
0.06

-0.04

1.83
-0.38

-10.49
-0.35
-0.60
-0.23
-1.64
4.33
0.89

3.85 3.62
-0.81 -1.04
-9.26 -9.49
-3.26 -3.48
3.09 2.87

-6.78 -7.01
0.36 0.13

-0.20 -0.42
-0.08 -0.31
1.59 1.37

-1.04 -1.27
0.05 -0.17

- 10. 10.01

2.23 2.00
2.17 1.94

-0.47 -0.69
0.13 -0.10

-0.20
-0.47
-0.33

1.15
-0.60
1.13

-2.91
-6.68

-0.75
-2.02
0.00

-0.42

-0.69

0.92
-0.83
0.90

-3.14
-6.91

-0.98
-2.25
-0.23

x

x.

41.

- No data submitted TAG SYMBOLS 1 Above control limit

- Insufficient data x a Determined to be an outlier Below control limit

11



EMSL-LV Performance Evaluation: Tritium in Water, 5-Nov-1993

Statistical Summary 220 Participants

The known value of this nuclide is 7398.0 pCi/I with an expected precision of 740.0; the control limits
are 6114.1 to 8681.9; the warning regions are 6114.1 to 6541.4 and 8254.6 to 8681.9

43(19.5 %) Failed to respond.-, , 142(64.5 %) Within all limits

11(5.0 %) Outliers

8(3.6 %) Out of control' 16(7.3 %) In waming zone

but not an outlier but within control

Statistic Respondents Non-outliers
Mean 7017.15 Grand Avg 7215.65
Std. Dev. 1320.54 574.68
Variance 1743826.64 330256.18
% Coef. of Var. 18.82 7.96
% deviation of mean from known value -5.15 -2.46
Norm. dev. of mean from known value -0.29 -0.32
Median 7209.00 7259.50
% deviation of median from known value -2.55 -1.87
Norm. dev. of median from known value -0.14 -0.24

19(10.7 %) More than 3 norm. S.D. ,93(52.5 %) Within I norm. S.D.

of known value

16(9.0 %) Between 2 and 3 norm. S.D ' 49(27.7 %) Between 1 and 2 norm. S.D.

Tritiuim

3 /10
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Tritiulm
Exper. Rng anal Normalized deviation

b Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
7336.0
7020.0
7565.0

7660.0
7070.0
7557.0

IV1
IKM

L
IA
LE
LF

LR
is
LT
M
MA
ML
lyNt

MQ
MS

MT

N
NB

NJ
NO
NP
0
OA
OK
OL

OT
Ox
P
PB
PC
PD
PE
PI
PJ
PM

PV

7940.0
7800.0
6954.0

7188.0
6482.0

7790.0
7390.0
6956.0

7850.0
6990.0
7662.0

8230.0
7400.0

7089.0

6725.0
6510.0
6679.0
8100.0

7600.0
6880.0
6899.0

6984.0 7230.0
6580.0 6464.0

6946.0 6514.0 6649.0

7236.0
7974.0
6800.0

9375.0
8072.0
6800.0

8369.0 7404.0

7844.0
7483.0
7335.0
7349.0

7703.0
7388.0
7147.0
7378.0

8306.0
8088.0
7000.0

259.89
40.46
58.42

340.20
173.21

35.14

112.01
15.28
55.01

152.75

170.39
460.90

32.37

131.58
62.44

221.01

1069.50
61.70

115.47

8071.0 494.12

7515.0
7801.0
7275.0
6788.0

6340.0 6470.0 6860.0
7433.0 7583.0 7638.0
1418:0 11798.0 11999.0.
7482.0 7595.0 7411.0
6941.0 6903.0 6884.0
7561.0 7240.0 7318.0
6531.0 6520.0 6512.0

6760.0 7370.0 7010.0

165.07
216.31
96.02

332.58

270.62
106.09
295.05

92.78
29.07

167.41
9.51

306.66

0.410

0.064
0.084

7615.33
7026.67
7594.67

0.543 8243.33
0.239 7500.00

0.054 7099.00

0.172
0.024
0.084
0.239

0.271
0.734
0.045

0.196
0.093

6599.33
6526.67
6741.00
8233.33

7776.67
7356.67
6936.33

7134.00
6508.67

0.345 6703.00

2.347
0.091
0.160

8305.67
8044.67
6866.67

0.770 7948.00

0.001
0.263
0.330
0.150
0.471

0.415
0.164
0.464
0.147
0.045
0.256
0.015

7687.33
t557.33
7252.33
7171.67

6556.67
7551.33

11738.33
7496.00
6909.33
7373.00
6521.00

0.487 704&67

8590.0 7910.0
7400.0 7700.0

7070.0 7138.0

6510.0 6563.0
6530.0 6540.0
6784.0 6760.0
8400.0 8200.0

0.94
-0.44
0.89

2.41
0.67

-0.27

-1.44
-1.61
-1.11
2.38

1.31
0.33

-0.65

-0.19
-1.65

-1.20

2.55
1.94

-0.82

1.71

1.10
0.80
0.09

-0.10

-1.54
0.79

10.59
0.66

-0.72
0.37

-1.63

a No data submitted TAG SYMBOLS Above control limit
0 aInsufficient data x = Determined to be an outlier S Below control limit

0.51
-0.87
0.46

1.98
0.24

-0.70

-1.87
-2.04
-1.54
1.96

0.89
-0.10
-1.08

-0.62
-2.08

-1.63

2.12
1.51

-1.24

1.29

-17.30
0.68
0.37

-0.34
-0.53

-1.97
0.36

10.16
0.23

-1.14
-0.06
-2.05

0

a

0

X*

xI
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EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 28-Jan-1994 3 / 20

Gross Alpha Statistical Summary 253 Participants

57(22.

5(2.0

7(2.8

The known value of this nuclide is 15.0 pCi/i with an expected precision of 5.0; the control limits

are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

5 %) Failed to respond - 154(60.9 %) Within all limits

%) Outliers *

%) Out of control *'30(11.9 %) In warning zone

but not an outlier but within control

Statistic Respondents Non-ouLi±ers
Mean 14.38 Grand Avg 13.75

Std. Dev. 5.97 4.25

Variance 35.68 18.08

% Coef. of Var. 41.55 30.92

% deviation of mean from known value -4.15 -8.32

Norm. dev. of mean from known value -0.10 -0.29

Median 13.00 13.00

% deviation of median from known value -13.33 -13.33

Norm. dev. of median from known value -0.33 -0.47

14(7.1 %) More than 3 norm. S.D... .81 (41.3 %) Within 1 norm. S.D.

of known value

28(14.3%) Between 2 and 3 norm. S.D. * . ' L L J 73(37.2 %) Between 1 and 2 norm. S.D.
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Gross Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

NJ

0

NK
NO
NT
0
OA
OB
OF
oM
OS
OT
Ox
OY
P
PA
PB
PC

PE
PG
PM

PR
PT
PV
Q
QA
QB
QC
QI
QJ
QN.
QM
QP
QQ
QT
QU
QW
QX
QZ
R
RB
RC

5.0
17.0
12.0
13.0
24.0

37.0
9.0

12.0
19.0
11.0
10.0

5.0
14.0
12.0
14.0
28.0
31.0

9.0
12.0
14.0

9.0
6.0

0.58
1.73
0.58
0.58
4.00
3.21
1.15
0.00
2.52
1.15
2.08

0.236
0.709
0.118
0.236
0.000
0.118
0.236

0.236

10.0 12.0 11.0 1.00
12.0 15.0 18.0 3.00
20.0 21.0 21.0 0.58
17.0 19.0 18.0 1.00
10.0 10.0 10.0 0.00

9.0 8.0 9.0 0.58
14.0 15.0 16.0 1.00

13.0 13.0 11.0 1.15

11.0 13.0 18.0 3.61
16.0 17.0 16.0 0.58
12.0 7.0 16.0 4.51

20.0 19.0 20.0 0.58

5.0 4.0 6.0 1.00
12.0 10.0 11.0 1.00
9.0 9.0 12.0 1.73

10.0 10.0 9.0 0.58
20.0 20.0 18.0 1.15

8.0 11.0 13.0 2.52
16.0 17.0 18.0 1.00
12.0 13.0 14.0 1.00
12.0 14.0 13.0 1.00
8.0 10.0 9.0 1.00

12.0 9.0 12.0 1.73
9.0 7.0 8.0 1.00

13.0 16.0 15.0 1.53

11.00
15.00
20.67
18.00
10.00

8.67
15.00

-0.95
0.43
2.40
1.47

-1.30
-1.76
0.43

12.33 -0.49

14.00
16.33
11.67

19.67

5.00
11.00
10.00

9.67
19.33
10.67
17.00
13.00
13.00
9.00

11.00
8.00

14.67

4.67
16.00
11.67
13.33
24.00
33.33

9.67
12.00
16.33
9.67
7.67.

0.09
0.89

-0.72

2.05

0.827
0.118
1.120

0.118

0.236
0.236
0.354

-1.39
0.00
1.96
1.04

-1.73
-2.19
0.00

-3.03
-0.95
-1.30

-1.42

1.93
-1.07
1.13

-0.26
-0.26
-1.65
-0.95
-1.99
0.32

-3.15
0.78

-0.72
-0.15
3.55
6.78,

-1.42
-0.61
0.89

-1.42
-2.11

4.0
17.0
11.0
13.0
20.0
32.0
11.0
12.0
16.0

9.0
7.0

-0.92

-0.35
0.46

-1.15

1.62

-3.46
-1.39
-1.73

*

4

0~

ti,

-1.85
1.50

-1.50
0.69

-0.69
-0.69
-2.08
-1.39
-2.42
-0.12

-3.58
0.35

-1.15
-0.58
3.12
6.35

-1.85
-1.04
0.46

-1.85
-2.54

x

RD *
* No data submitted TAG SYMBOLS a Above control limit

0 s Insufficient data x Determined to be an outlier a Below control limit

0.118
0.236
0.591
0.236
0.236
0.236
0.236
0.354
0.236
0.354

0.118
0.354
0.118
0.118
0.945
0.709-
0.236
0.000
0.591
0.236
0.473
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Gross Beta Statistical Summary 253 Participants

The known value of this nuclide is 62.0 pCi/I with an expected precision of 10.0; the control limits
are 44.7 to 79.3; the warning regions are 44.7 to 50.4 and 73.6 to 79.3

51(20.2 %) Failed to respond , 130(51.4 %) Within all limits

2(0.8 %) Outliers.,,

41(16.2 %) Out of control 29(11.5 %) in warning zone

but not an outlier but within control

Statistic Respondents Non-outliers

Mean 56.86 Grand Avg 56.14

Std. Dev. 15.85 14.15

Variance 251.07 200.24

% Coef. of Var. 27.87 25.21

% deviation of mean from known value -8.29 -9.45

Norm. dev. of mean from known value -0.32 -0.41

Median 57.67 57.67

% deviation of median from known value -6.99 -6.99

Norm. dev. of median from known value -0.27 -0.31

46(22.8 %) More than 3 norm. S.D. ,76(37.6 %) Within 1 norm. S.D.

of known value

26(12.9 %) Between 2 and 3 norm. S.D. -- 4(26.7 %) Between 1 and 2 norm. S.D.
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Gross Beta
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

1.73
2.00
0.00
2.52
6.24
3.21
3.79

2.52

0.177
0.236
0.000
0.295
0.709
0.354
0.413

0.295

NJ
NK
NO
NT
0
OA
OB
OF
OM
OS
OT
Ox
OY
P
PA
PB
PIC
PD
PE
PG
PM

PR
PT
PV

Q
QA
QB
QC
QI
QJ
QK
QM
QP
QQ
QT
QU
QW
QX
QZ
R
RB
RC
RD'.

59.00
60.00
41.00
64.33
48.00
46.33
59.67

0.50
0.67

-2.62
1.42

-1.41
-1.70
0.61

58.0
58.0
41.0
67.0
53.0
44.0
57.0

60.0

52.0
56.0
34.0

52.0

74.0
54.0
52.0

64.0
53.0
59.0
42.0
68.0
69.0
51.0
59.0
23.0
67.0
65.0
52.0
55.0
65.0
59.0
55.0
62.0
61.0
81.0
65.0
59.0
67.0

58.0
60.0
41.0
64.0
41.0
45.0
58.0

63.0.

51.0
58.0
28.0

54.0

75.0
53.0
58.0

64.0
53.0
58.0
42.0
70.0
70.0
56.0
51.0
23.0
72.0
58.0
49.0
51.0
65.0
57.0
60.0
57.0
61.0
80.0
68.0
51.0
65.0

61.0
62.0
41.0
62.0
50.0
50.0
64.0

58.0

52.0
59.0
38.0

53.0

78.0
56.0
58.0

65.0
49.0
64.0
45.0
73.0
71.0
51.0
53.0
24.0
70.0
69.0
38.0
58.0
63.0
59.0
63.0
54.0
60.0
79.0
62.0
51.0
62.0

-0.52
-0.35
-3.64
0.40

-2.42
-2.71
-0.40

0.58 0.059
1.53 0.177
5.03 0.591

1.00 0.118

2.08 0.236
1.53 0.177
3.46 0.354

0.58 0.059
2.31 0.236
3.21 0.354
1.73 0.177
2.52 0.295
1.00 0.118
2.89 0.295
4.16 0.473
0.58 0.059
2.52 0.295
5.57 0.650
7.37 0.827
3.51 0.413
1.15 0.118
1.15 0.118
4.04 0.473
4.04 0.473
0.58 0.059
1.00 0.118
3.00 0.354
4.62 0.473
2.52 0.295

51.67
57.67
33.33

53.00

75.67
54.33
56.00

64.33
51.67
60.33
43.00
70.33
70.00
52.67
54.33
23.33
69.67
64.00
46.33
54.67
64.33
58.33
59.33
57.67
60.67
80.00
65.00
53.67
64.67

-0.77
0.26

-3.95

-0.54

3.38
-0.31
-0.02

1.42
-0.77
0.73

-2.28
2.46
2.40

-0.60
-0.31
-5.68
2.34
1.36

-1.70
-0.26
1.42
0.38
0.55
0.26
0.78
4.13
1.53

-0.43
1.48

60.33 0.73 -0.29

.1.79
-0.75
-4.97

.1.56

2.37
-1.33
-1.04

0.40
-1.79
-0.29
-3.29
1.44
1.39

-1.62
-1.33
-6.70
1.33
0.35

-2.71
-1.27
0.40

-0.64
-0.46
-0.75
-0.23
3.12
0.52

-1.44
0.46

4
0

0

0

0

11

a No data submitted TAG SYMBOLS I a Above control limit

0 = Insufficient data x = Determined to be an outlier a Below control limit
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OBallefle
Pacific Northwest La'oratories
Uarrele IOLievard
P.O. Sox 399
RicnlIad, Washington 932
Teleorone ,509) 372-0398

November 17, 1993

Dr. Larry C. Butler, Supervisor
Performance Evaluation Program
Quality Assurance Research Branch (QAB)
Quality Assurance and Methods Development Division (QAD)
Environmental Protection Agency
944 East Harmon
Las Vegas, Nevada 89119

Dear Dr. Butler:

REQUEST FOR TNVEST:7ATION OF REMEnIAL PRED:CTCN INTERVALS

Battelle, Pacific Northwest Laboratories Analytical Chemistry Laboratory (ACL)
submitted results to you for Remedial Q83/FY93. The ACL obtained a score of
71.4% for this study. As vou are aware. scores below 75% are considered
unaccepcuile.

The ACL conducted a thorough investigation into performance -or the Remedial
study and was unable to detect any errors. 1 would therefore ask that you
reevaluate the prediction intervals stated for this study to further ensure
their adequacy.

This request is based upon the following information:

1. The ACL prepared and analyzed the Remedials along with the QB4/FY93 PEs.
The Q84/FY93 PEs scored 35.5% (acceptable) with only silver and lead in
Waters 1 and 2 showing a potential laboratory problem. These analytes
did not fail in the Remedials; however, comoletely different analytes
did fail. The two studies, therefore, conflict with each other.

2. The ACL preaared all samples in duplicati. The ACL also prepared all
samples by two different techniques: one, the CLP beaker digestion; the
other, a closed-vessel dicestion using The same acid additions as tne
beaker. Furthermore, the ACL ran all samples on two different ICP
systems. All Remedial Water 2 results obtained (S data points) failed
for Al, Cr, Co, Mn and V, whicn is quite unusual. Reanalysis by GFAA
for Ag, Pb, So and As were performed, and results indicated that the
laboratory had a correctable problem witn As and Ag; Sb and Pb are still
under investigation. None of these analytes showed problems in the
Remedial Waters; again this is unusual.

-_



Dr. Larry C. Butler
November 17, 1993
Page 2

0 Baltelle

3. The ACL compared its results to that obtained by the Westinghouse
Hanford Company 222S Laboratory. Both laboratories show similar low
bias on Remodil Watzr 2 for Cr, C-, r. and V. Both labcrtcries also

show unusually low bias for Hg in Water 1.

Investigation of 1 through 3 above indicates that
Remedial Water 2 and potentially with Hg in Water
multiple samples. multiple preparative procedures
were used, the high failure rate seems suspect.

a problem exists with
1. Considering that
and multiple instruments

The ACL would appreciate your reevaluation of the prediction intervals given
for this remedial study. It is felt that an error may have occurred.

If you have any questions regarding the above or would like more information,
please contact me at your earliest convenience at (509) 372-0398. 1 look
forward to hearing from you regarding this issue.

Sincerely,

ristine J. Kuhl-Klinger

Analytical Chemistry Laboratory

KJK:pl
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REME ;AL

INCRQANIC PERFCAMANCE EVAL'AT:0N SA-4PLE

INDIVIOUAL LABORATCRY SUMMARY REPCXT

FC2 QS 3 Y 93

LA=CRATCRY VANE: BtaeILc Pacific gorthwest (NA)

seFC2MANC! LEVEL: Aaeotabte - Correcrive Action Mandatory

LASCIATCRY RANK: Above = 0

-score: 83.4
REPCRT DATE: 12/03/93

MATRIX: SOILUame a B Wow T I

;r3cT:cN WTERVAL

LCNER UPP!R

2560
12

880

se

C

297S6
67.3
13.9
3110

38357

15 150

2675

o .3

20.7
1630

1

5.3

630
4631

10280
30.3

1025

37351
104

23
Si 20

55301

18361

3234

1.2

31.1

4870
3.9

16.6

6632

LA30RATORY

RE:CRTED

VALuE

7350

11.16
1037

747
120
120

33200
91.3
20.3
3960

476C
a C.;

16600
3040

25.9
3530

2.7
10.4

2530
2.0
795

5900

&LASS LA&S

CT7-!; AIS- CO.Ak

PRCCRAM OATA

gtAas SLABS

FALSE POS MSPK OUT

$LASS ?--!,

DUP OUT OLAiS

x

u

* OF ELESENTS N0To-rET:FE0: 0
* OF ELZMENTS MIS-CUAMTIFISE: 2

2F ;ALSE POSITIVES: 0

* CF MATRIX
QaIL:

SPIXES 3UT: 0

. OF DUPLICATES 
UT: 0

SOIL:

A L 14 1 NUN

AMTMCHY

ARSE)IIC

3ERYLlIUM

1CAN!SE

COAS:UM
:ArI LINR

':kLZtUM

I"EALU UX

4M4ANESEMA,4ESE 

41CXEL

TELEi:Li
SILVER
moa 
14ALL.IAM

VA:C I -

;:. l
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REMEDIAL
INORGANIC PERFORMANCE EVALUATICN SWLE

INDIVIDUAL LASORATORY SUMMARY REP'MT

FOR 08 3 FY 93

LABCRATORY NAME!: Battette Pacific Northwest (WA)

PIRFCRMANCE LEVEL: Acceptebte - Corrective Action MemdatOrPy

LAOCRATORY RANK: Above a 0 SaWW z 0 Below 9 1

PRED:CItcN INTERVAL

LCER UpP!R

530

301
53.4

58
27.3

26550
69

247
232
412

19600

5.1
247

C

'7.4

4.4.9
d

79.5
C

223

575
372

70
C

68.9
33.4

31450
87.8

296
271
500

228C0
C

9.7
308

67. 3
55.3

d
111

c
278

LABORATORY
REPCRTED

VALUE 4

628

333
62.3

5.0 j

65.7

28.2
2870O

83.6
277

248
461

$LASS gLASS

NOT-10 MIS-21ANT

PROCRAM DATA
*LASS OLASS

FALSE PCS MSPK OUT

$LASS TOTAL

DUP OUT #LASS

X

10.4

20600

5.0 U
4.3 -x
279
500 U

I-

47.4
50.0 U

104

15.0 U
241

; CF ELEMENTS WOT-IDENTIFIED: 3
1 CF ELEMENTS M!S-CUANT!FIED: 2
1 CF FALSE POSIT!VES: 0

CF MATRIX SPIKES OUT: 0
VATER:

* OF UPLCATES 
CUT: 0

TER:

S Rcore:
REPORT DATE-

MATRIX:

83.4

1203
WATIll

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BAR1UM
ERYLL.UM

CADMIUM
CALCIUM
CHROMIUM
COBALT

MAGNESIUM
MANGANESE
MERCURY

H I CKEL

POTASSIUM

SELE'R!IJM -

SILVER

THALLIUM

VANADIUM

ZINC

0|I
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REMEDIAL
INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LASORATORY SUMMARY REPORT
FOR 08 3 FY 93

LABCRATORY MANE: Battelle Pacific Morthwest (WA)

PERFORMANCE LEVEL: Acceptaole - Corrective Acfor Mandatory

LABORATORY RANK: Above u 0 Saim a 0 Below 2 1

.4core: 33.4
REPORT OATE: 12/03193

MATRIX: WATIRZ

PREDICTION INTERVAL

LOWER UPPER

C
310

30.5
839

34:5
18

C

58.1
262

C
619

106

5.9
c

15900
23.9
45.9

20450

C
387

C

c
54,.

52.1
1 29C
55.7
33.3

a

00

410

889

154
9.'.

210
26100
48.2

76.4
31051

C
585

LABORATORY

REPMRTEO
VALUE 0

716

367

40.4
go?

(2.4
22.6
50.0
73.6

311
5.0
719

SLABS "UBS

NOT-ID NIS-CUAMT

PRCRAM DATA

NLASS #LASS

FALSE POS MSPK OUT

VLASS TOTAL

OUP OUT 1LASS

U

U

50.0 U

122
4.9- X

10.0 U

20600
36.4
44.4 

23900
0.33 U

439
10.0 j

r

0 OF
WATE

ELEMENTS NOT-IDENT:;l80: 0

ELEMENTS MIS-CUANTIFIED: 2
FALSE POSITZVES: 0

MATRIX SPIKES OUT.: 0

R:

0 F 'RUPLICATES OUT: 0
WATER:

ELEMENT

ALUMIN UM
ANTIMONY

ARSENIC

3ARIUM

BERYLLIUM

CADM IU14

CALCIUM
CHRCMIUM

ICN0tM
LT

i RON

MAGNESIUM
MANGANESE

MERCURY

NICXEL
POTASSIUM

SELENIUM

SILVER
SODIUM
TKALLIUM

VANADIUM
ZINC

*

*

OF

OF
OF

P.6



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478

LAS VEGAS, NEVADA 89193-3478
702/798-2100

RECEIVED

MAR 30 1994 APR 4 - 1994
-- - ' KJ KUHL - KLINGER

Mr. K. Kuhl-Klinger
Battelle Pacific Northwest
6th Street Warehouse/Bldg. 329
Richland, WA 99352

Dear Mr. Kuhl-Klinger:

The Individual Laboratory Summary Report (ILSR) summarizing
your laboratory's results for the most recent Quarterly Blind
(QB) Performance Evaluation (PE) Sample (QB2, FY94) is enclosed
for your information and review. Please review your score as
listed on the ILSR to determine the actions which are required to
correct any deficiencies. The wording of these Performance
Categories below was established by your contract and the
Administrative Project Officers of the National Program Office
for CLP Contracts:

o Acceptable, No Response Required (Score greater than or
equal to 90 percent):

Data meets most or all of the scoring criteria. No
response is required.

o Accentable, Resnonse Explainina Deficiencv(ies) Reauired
(Score greater than or equal to 75 percent but less than
90 percent):

Deficiencies exist in the Contractor's performance.

Within 14 days of receipt of this notification from EPA, the
Contractor shall describe the deficiency(ies) and the
action(s) taken to correct the deficiency(ies) in a letter
to the Administrative Project Officer, the Technical Project
Officer and the Environmental Monitoring Systems Laboratory-
Las Vegas (EMSL-LV)

o Unacceptable, Response Explaining Deficiencv(ies) Reauired
(Score less than 75 percent):

Deficiencies exist in the Contractor's performance to
the extent that the National Program Office has
determined that the Contractor has not demonstrated the
capability to meet the contract requirements.
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Within 14 days of receipt of notification from EPA, the

Contractor shall describe the deficiency(ies) and the

action)s) taken to correct the deficiency(ies) in a letter

to the Administrative Project Officer, the Technical Project

Officer, and EMSL-LV.

The Contractor shall be notified by the Technical Project

Officer or Administrative Project Officer concerning the remedy
for their unacceptable performance. A Contractor may expect, but
the Agency is not limited to, the following actions: reduction of

the number of samples sent under the contract, suspension of

sample shipment to the Contractor, an On-Site laboratory
evaluation, a GC/MS tape audit, a data package audit, a remedial

laboratory evaluation sample, and/or a contract sanction, such as

a Cure Notice.

Note: A Contractor's prompt response demonstrating that
corrective actions have been taken to ensure the Contractor's

capability to meet contract requirements may facilitate

continuation of full sample delivery.

Your initial response, if any, to this letter should be to

your Regional EPA Technical Project Officer for your contract.

Sincerely,

Larry C. B ler
Research Chemist
Quality Assurance Research Branch, QAD

Enclosure
Individual Laboratory Summary Report



REGION 10
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 09 2 FY 94

LABORATORY: Battelle Pacific NW (WA) % SCORE: 77.7
PERFORMANCE: ACCEPTABLE - Response Explaining Deficiency(ies) Required REPORT DATE: 03/23/94

RANK: Above = 5 Same 1 Below = 0 MATRIX: WATER

PREDICTION INTERVALS LABORATORY PROGRAM DATA
WARNING ACTION DATA #LABS #LABS #LABS TOTAL

COMPOUND LOWER UPPER LOWER UPPER CONC 0 MIS-ONT NOT-ID ID-CPD #LABS

TCL VOLATILE

1,1-DICHLOROETHENE NU NU NU NU 4 0 3 22 25
DIBROMOCHLOROMETHANE 72 87 70 89 65 X 2 0 25 25
2-HEXANONE 280 400 260 410 142 X 6 0 25 25
1,1,2,2-TETRACHLOROETHANE 27 34 26 35 23 X 2 0 25 25
STYRENE 91 100 89 100 93 3 1 25 25
XYLENES (TOTAL) 140 170 140 170 155 0 U 25 25

TCL SEMIVOLATILE

SIS(2-CHLOROETHYL)ETHER 15 22 13 24 17 0 0 25 25
2-CHLOROPHENOL 20 28 19 32 23 0 0 25 25
1,3-DICHLOROBENZENE 22 34 20 42, 29 1 0 25 25
NITROSENZENE 42 59 40 62 44 1 0 25 25
2-NITROPHENOL 28 43 26 45 31 0 0 25 25
2,4-oIMETHYLPHENOL 42 75 37 80 53 1 0 25 25
2,4,5-TRICHLOROPHENOL 65 89 62 100 69 1 0 25 25
OIMETHYL PHTHALATE 62 94 57 98 85 1 0 25 25
ENAPHTHYLENE 26 37 25 39 30 4 0 25 25
4-DINITROPHENOL 60 120 49 140 94 2 0 25 25

,6-OINITRO-2-METHYLPHENOL 26 38 25 44 27 0 0 25 25
4-BROMOPHENYL PHENYL ETHER 24 37 22 39 30 1 0 25 25
PHENANTHRENE 12 16 12 17 14 2 0 25 25
PYRENE 66 130 56 160 100 0 0 25 25
BENZO(K)FLUORANTHENE 11 14 10 15 12 1 2 23 25
INDENO(1,2,3-CD)PYRENE 11 21 10 23 10 S 0 0 25 25

TCL PESTICIDES

DELTA-SHC 0.098 0.15 0.09 0.16 0.11 1 0 25 25
HEPTACHLOR 0.098 0.15 0.09 0.16 0.11 2 0 25 25
ALDRIN 0.25 0.38 0.24 0.45 0.24 S 0 0 25 25
HEPTACHLOR EPOXIDE 0.26 0.35 0.25 0.37 0.24 X 2 1 24 25
4,4'-ODE 0.28 0.41 0.26 0.43 0.28 2 0 25 25
ENDOSULFAN SULFATE 0.42 0.61 0.39 0.64 0.42 3 0 25 25
AROCLOR-1260 1.3 1.8 1.2 2.2 1 X 2 0 25 25

NON-TCL VOLATILE

ACETONITRILE 0 MR 12 13 25

NON-TCL SEMIVOLATILE

BENZOIC ACID 43 2 23 25
DIBENZOTHIOPHENE 12 0 25 25

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: 5
# OF TCL CONTAMINANTS: 0. OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0

OF NON-TCL CONTAMINANTS: 0
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF RESEARCH AND DEVELOPMENT

PRO / ENVIRONMENTAL MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478

LAS VEGAS, NEVADA 89193-3478
7021798-2100

Battele Pacfic Northwest
Ms. Kristine Kuhl-Klinger
6th Street Warehouse
Building 325
Richland, WA 99352

Dear Ms. Kuhl-Klinger:

The Individual Laboratory Summary Report (ILSR) summarizing
your laboratory's results for the most recent Quarterly Blind
(QB) Performance Evaluation (PE) Sample (QB2, FY94) is enclosed
for your information and review. Please review your score as
listed on the ILSR to determine the actions which are required to
correct any deficiencies. The wording of these Performance
Categories below was established by your contract and the
Administrative Project Officers of the National Program Office
for CLP laboratories:

o Acceotable, No Response Required (Score greater than or
equal to 90 percent):

Data meets most or all of the scoring criteria. No
response is required.

o Accemtable, Resoonse Exnlainina Deficiencv(ies) Reauired
(Score greater than or equal to 75 percent but less than
90 percent):

Deficiencies exist in the Contractor's performance.

Within 14 days of receipt of this notification from EPA, the
Contractor shall describe the deficiency(ies) and the
action(s) taken to correct the deficiency(ies) in a letter
to the Administrative Project Officer, the Technical Project
Officer and the Environmental Monitoring Systems Laboratory-
Las Vegas (EMSL-LV)

o Unacceptable, Resnonse Explaining Deficiencv(ies) Reauired
(Score less than 75 percent):
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Deficiencies exist in the Contractor's performance to
the extent that the National Program Office has
determined that the Contractor has not demonstrated the
capability to meet the contract requirements.

Within 14 days of receipt of notification from EPA, the
Contractor shall describe the deficiency(ies) and the
action)s) taken to correct the deficiency(ies) in a letter
to the Administrative Project Officer, the Technical Project
Officer, and EMSL-LV.

The Contractor shall be notified by the Technical Project
Off icer or Administrative Project Officer concerning the remedy
for their unacceptable performance. A Contractor may expect, but
the Agency is not limited to, the following actions: reduction of
the number of samples sent under the contract, suspension of
sample shipment to the Contractor, an On-Site laboratory
evaluation, a data package audit, a remedial laboratory
evaluation sample, and/or a contract sanction, such as a Cure
Notice.

Note: A Contractor's prompt response demonstrating that
corrective actions have been taken to ensure the Contractor's
capability to meet contract requirements may facilitate
continuation of full sample delivery.

Your initial response, if any, to this letter should be to
your Regional EPA Technical Project Officer for your contract.

cerely,

Lar y C. utler
Research Chemist
Quality Assurance Research Branch, QAD

Enclosures

Individual Laboratory Summary Report



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 2 FY 94

1 02 ,033-q3

LABORATORY NAME: Battelle Pacific NW (WA) tP13 (BATPNW)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 21 Same = 0 Below = 5

% Score: 85.7
REPORT DATE: 3/28/1994

MATRIX: SOIL

PREDICTION INTERVALS

WARNING ACTION

LOWER UPPER LOWER UPPER

627

c

321
689

d
126

25900

2.0

d
208

82401

12000

14500

108000

0.16
8.0

1000.0

1.0
4.8

d
2.0

10.0
21000

2670

c

475

1330

d
176

31700

35.3

d
254

113001

15900
17700

154001

0.54

17.3

1580

5.2

43.6

d
5.7

20.0

28900

406

c

305
619

d

120
25900

2.0

d
204

79100

11600
14200

103001
0.12

8.0

1000.0

1.0

2.0

d
2.0

10.0

20100

2890
C

491

1400

d
182

31700

39.8
d

258
116000

16300
18000

158000

0.58
19.8

1660

5.8
47.8

d
6.1

22.4

29700

LAB0RATCRY

REPORTED

VALUE Q

2628

20.7
417

1288

1 U
136

4U

5 B
243

107700
15410

17550
138800

0.31
4 U

1500

5.35
18.4

470

3.76

15

27500

PROGRAM DATA

#LABS ILABS #t.ABS NLABS

NOT-ID MIS-QUANT FALSE POS MSPK OUT
.LABS TOTAL

DUP OUT #LASS

0

0

0

0
X 0
X 3

0
0

0

0
0

0
0

0

0
00

0

0

9 OF ELEMENTS NOT-IDENTIFIED: 1
* OF ELEMENTS MIS-QUANTIFIED: 1
# OF FALSE POSITIVES: 1

* OF MATRIX SPIKES OUT: 0
SOIL :

* UPLICATES OUT: 0
SOIL :

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM
CHROMIUM

IRON

LEAD

MAGNESIUM
MANGANESE
MERCURY

NICKEL
POTASSIUM

SELENIUM

SILVER

SO IUM

THALLIUM
VANADIUM
ZINC



INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR Q8 2 FY 94

LABORATORY NAME: Battelle Pacific NW (WA) [P1J (BATPNW)
PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary
LABORATORY RANK: Above = 21

% Score: 85.7

REPORT DATE: 3/28/1994

MATRIX: WATER 1
Same = 0 Betow = 5

PREDICTION INTERVALS

WARNING ACTION

LOWER UPPER LOWER UPPER

810
314

35.6
789

23.3

35.2
11400

45.8

183
128

516

25.2
13500

78.1

0.75
87.3

17200

24.7

55.3
20600

36.2
197

83.1

990

384

46.3

964

28.5

46.9

14000

58.0

224
157
631

36.3
16500
95.4

1.2
113

21100

34.0

74.6

25200
46.8

241

109

806
309

34.4

789

23.3
34.0

11400

44.5

183
128
516

24.0

13500
78.1
0.71
84.6

17200

23.7

53.2
20600

35.0
197

80.3

995

389

47.5

964

28.5

48.2

14000

59.3

224

157
632

37.5
16500

95.4

1.2
115

21100

35.0
76.7

25200

48.0

241

112

LASORATORY

REPORTED

VALUE 0

830 .8

45.8

851.3

24.2

36.7

12170

48.2

197

136.2

561.4

27.3

14310

85.8

0.87

94.9

18350

31

61.7

22370

44.1

214.8

95.6

PROGRAM DATA
tABS #LASS 9LA8S #LABS "LABS TOTAL

NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT -LASS

X
0

0%

0

0'

0

0

0

0

0

0

0
0

0

0

0

0

0

0

0

0

0

0

0

ELE4EMT

ALUMINUM
ANTIMONY

ARSENIC

BARIUM

BERYLLIUM
CADMIUM

CALCIUM

glUM

COPPER

IRON

LEAD
MAGNESIUM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SILM

THALLIUM

VANADIUM

ZrNC
0

a 27
0 27
1 27
0 27
0 27
0 27
0 27
0 27
0 27
0 27
0 27
1 27
0 27
0 27
0 27
0 27
0 27
0 27
0 27
0 27
0 27
0 27
1 27

* OF ELEMENTS NOT-IDENTIFIED: 0
* OF ELEMENTS MIS-QUANTIFIED: I
* OF FALSE POSITIVES: 0

A OF MATRIX SPIKES OUT: 0
WATER

* OF DUPLICATES OUT: 0
WATER :

0



INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 2 FY 94

LABORATORY NAME: Battelle Pacific NW (WA) [P11 (BATPNW)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 21 Same = 0 Below = 5

ELE14ENT

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

GER
IRON

LEAD
MAGNESIUM
MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

PREDICTION INTERVALS

WARNING ACTION

LOWER UPPER LOWER UPPER

537

288

185
661

46.5
41.7

12600
51.0

136
198
440

23.8
9990
39.8

4.5

176

d
33.8
10.0

d
45.0

118
177

740

352

231
808

56.8
54.4

15400

64.9

166
242

538

31.5
12200

48.6
7.6

215

d
52.3

15.4

d
59.7

144

226

515

288
180
661

46.5
40.4

12500
49.5

133

198
440

23.0
9990

39.3
4.2

172
d

31.8

10.0
d

43.4

118
172

762

352

236
808

56.8
55.8

15500

66.4

170
242

538
32.4

12200
49.2

8.0
219

d
54.3

16.8
d

61.3

144

232

LABORATORY

REPORTED

VALUE

583.4,

208
717.7

49.3

45.4

13530

54.3
146.5

210.4
482.2

25.2

10590
43.7

5.27

180

2429

44

2.5
2202

52.5

128.9

189.2

PROGRAM DATA

'LASS #LASS #LASS #LASS "LASS TOTAL

a NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT 9LASS

0

X 0
0
0.

0
0

0

0

0

0

0
0

0
0
0
0
0
0

0
0

0

0

0

# OF ELEMENTS NOT-IDENTIFIED: 0
# OF ELEMENTS MIS-QUANTIFIED: 1
* OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 0

WATER :

*F DUPLICATES OUT: 0
WATER :

% Score:
REPORT DATE:

MATRIX:

85.7

3/28/1994

WATER 2



.;7E 12/27/3

.A. I PULLUllIN Ujf LUtu 1, -1 .3

LAbULLIORI: .AI 54

SL.1PL-- hLPL)AT T; U ACCL -A,%-E 1011 -. ING F RrORrACE
ANALVTI S LUmbEA VP LUL V ILU LItITS L1, X1S 1VALUJATION

TnACL flkALS IN 8ICh6jhA.5 ILh L11I:

ALUr.INUM I t, I t I il 0- 7M4 57"9- h15 ACCEPTADLE

2 133 14. IL7- 1q2 117- 173 ACCEPTP8LE

hst.cIC 1 4o9 49-2 4.u- 537 430- 5f ACC P"A3LE

2 U9.4 74.3 !6.7- 92.9 61.2- 88.4 ACCEPTIBLE

bLhILLUiU 1 441 461 312- 513 4(1- 514 JCCLFT'PLF

2 231 4u 196- 27e 20b- 2t1 ACCEPTtFLE

1 168 lS 13b- 194 145- IP7
2 c0.0 1.1 t. tI- 72.G 53.5- 69. L

)

)ACCEPTA8LE
ACCfXT 1 ALE

1 bol 6L6 11L- 986 801- 914 ACCEPTAFLE
2 52.4 53.U 45.4- 61.9 47.5- 59.d ACCEPTABLE

1 717 73 604- 343 634- 813 ACCEPTAbLE

2 22.1 .3.4 17.4- 29.0 18.9- 27.t ACCEPTABLE

1 518 661 524- 6S7 541- 6140 ACCEPTABLE

2 18.5 18.7 13.6- 24.1 14.9- 22.8 AccEpfrBLE

1 13 513.0 43.5- 12.5 47.2- 68.8 NOT ACCEPTA3LE

2 1050 1100 95C- 1270 991- 1230 ACCIPTABLE

1 10.0 9.38 1.31- 11.9 7.b9- 11.3 ACCEPTABLE

2 7.0 6. 67 5.oc- e.48 5.44- 8.04 ACCEPTABLE

1 59J 0uU 536- 660 551- 6114 ACCLPTAPLE

2 69.0 73.5 64.0- 82.7 66.4- 80.4 ACCEPTABLE

I dbu 660 Qo- 952 709- 926 ACCEPTAeLE

2 335 34U 296- 393 307- 372 ACCEPTABLE

1 1210 120 1v( ju- 1351 110(1- 1310 ACCEPTABLE
2 756 738 t36- 833 601- 809 ACCEPTAULE

50

)

)

bASEiL UPON 14 EOUILTICAL CALCULPTION3, Ch A fiElE MNCE VALUE IEN IECESSAPT.

)

I

J

CAL) nIU3

L0th L I

LIha nU5

LU l P L

i uN

r. h:Uh

F.A . LA N i.5 E

? IC KV L

i t'.)i. te.A c ..' i . " A l IT G i. ni - :n -,1 ,



mAT; :. - LLU' I.). J.ubt bUr.jEk. WP"31

LALUhATI1: wAild4

3A IPL- 4EP0L. Ti' ACCLrTANCe U AI PEIWMe 0
AbALYTrz:S NU c.I VALUI. VALUF LIlt.ITS L.. ri s VAL.U I GA

T a,:i r. LA 1 . EIC iJRAM., ii. L 1i :

1 wL .1U I 2 l1 22t 1 t- 277 17- 262 ACCEPrAFLE
2 3f3 311 2cE- 49c 29t- 459 ACC;.PTABtLE

Vk AADUl 92' ; L.L uJ_2- 104a OCC- 1C20 ACCEP-A'LE
2 lU5 18] 14t- 186 151- 183 c::EPILLE

ZINC 1 196 42 3'1- 947 W3- 121 A.:EFA8LE
2 42. b 4C.3 37.5- 56.1 3S.1o- 53.7 .CC1PTAILE

A6111:!C1.l 3 92.1 9'.5 Sb.4- 119 b4.3- 111 PCCEPTAPLE
4 209 189 108- 244 125- 227 A::EPTAILE

!1LV ( 3 15.0 13.9 60.6- 36.8 63.9- 13.5 C!EPTA1LE
4 26.1 25.1 21.1- 3C.4 22.2- 29.2 ACCEPTABLE

1IdALLIU1 3 67.5 62.8 47.0- 17.3 50.e- 73.4 ACCEPTABLE
4 540 530 421- 643 450- 615 AccEFTrkLE

rJLljU hU8 3 22.4 24.5 18.6- 30.6 20.2- 21.0 jzEEPrA.4LE
4 71.2 el.6 64.4- 95.0 68.3- 91.1 ACCEPrAPLE

ST 1.0 U 1 3 19.0 25.1 14.4- 23.3 15.5- 22.1 ACCEPTAPLE
t 12.1 73.4 62.0- 54.5 64.9- 31.5 ACCEPTA3LE

TnIANjUM 3 113 130 1u9- 151 114- 145 CBECF F3k ERROR
4 39.4 43.0 34.t- 53.4 36.5- 53.9 E11PibLE

rlhLhALS IN tILLIG :A.S iEi Ll-tsr (EICLPT A5 I-OTED)

LALLIUM 1 113 110 17.4- 126 92.2- 121 ACZEPTAbLE
2 6.33 7.00 5.95- 6.19 6.23- 7.91 A:nFrTAALE

MAIhr31UM I j315 .9u0 U.111- 1.18 0.822- 1.13 ACCEPTAILE
2 8.38 5.70 b.38- 11.0 8.71- 10.6 CHiCK fOE FREO.

bASLD UPON THEGRETICAL CALCULAIICNS. Ch A bErfRE.NCI VALUE WHFb hECESSARIT.

V A t 2

.8

.3

?t e JiM .! i -. L U;,1I , k h PJS !1 u !rTf: 1 2/ 21/9)3



POitFOHMANCL LWALUATION iFPOhT DATE: 12/27/93

WAT:h PJLLU11uh iTU:J NUrIu k. d4p'j

LALOhTOtz AI-4

SAMPLE REP04T TUL ACCEPTAkjZE WAhRIMG PEPF0PtANCE
blLYLS NIUbE VALUE VALU i. LIEITS LII rTs VALUATION

ALS IN EILLIGII.ki P4.. LITi.: (GXCiil AS NCTfI))

5i1u1un I 55.b L1.1 Su.2- 67.6 57.6- 66.3 !:OT ACCE'TASLE
2 23.4 2C.3 23.r- 29.2 24.3- 2e.5 t3T ACCEPTABLF

tOTASSIUr 1 6.41 7.bU G.35- 0.81 6.70- 8. (. CliECK FOR EhROR
2 38.4 40.U 34.5- 45.6 35.9- 44.2 ACCEPrIBLE

bASLL UPOh THBOHLTICAL CALCUL1T11i.3, OR i REFEiENCE VALUE P.P fiCf.Sski.

PAGE 3 (LAST kAGf)
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e.:: J!A% r. V ALUATiUb h U.T

iATER POLLUTION STUDY NUMBER WP031

DATE: 12/21/

LAEURATCRY: !A015
--------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WAFNING ?EEFOR.A'C

ANly T E NU 1ER VALUE VALUE* LIMITS LIMITS EVAL[;ATLO

TRACE METAIS ITN MIROGRAM3 PE LITR:

i1
2

ALU I NUM

A R SEN c

-Et.Y LL U. 1
2

CA DI U 17 u

CUEA L

2-

1

@1O r

. E R z Iu I

el. AN 1 I NES 

NICKEL

L Z ;

6B9
145 1 40

550- 734
107- 132

406- 587
74.8 74.3 56.7- 92.9

42
22b3

167
6b. 2

911
56.5

461
2L40

880
53. 5

721 730
24.2 23.4

362- 533
19d- 273

135- 19T
50.A- 72.0

775- 980
45.4- 61.9

6Q4- 3 a3
17.4- 29.0

577 601 524- 657
17.5 16.7 13.6- 24.1

55.3 58.0
10 91 ..

43.5- 72.5
953- 127n

9.02 9.36 7.31- 11.9
6.75 C.67 5. - F. 48

592 60 536- 660
73.0 73.5 64.0- 32.7

366 60
344 340

1.
2

766- 952
296- 383

1170 1200 1060- 1350
743 738 636- 833

579- 755
117- 173

430- 565
61.2- 88-4

401- 514
203- 26 8

145- 187
53.5- 69.4t

8 c- 9541
47.5- 59.8

634- 813
18..9- 27.6

541- 640
14.9- 22.6

47.2- 68.8
991- 12301 C

7.29- 11.3
5.44- 8.0'4

551- 6414
66.4- 80.4

789- 925
307- 372

1100- 1310
661- 809

ACCEPTAS
ACCEPTAB

A:::7PTAS

A 005 9TA B

ACE P TA B

ACCEPTA6
ACC TAB

ACCE PTA
A:: EP TA

A C CE P TA B

A CCE PTA BA OCEP TA B

ACCEPT AE
ACCEPrA 

ACCEPT AL
A CCE PTA E

AC EPTAE
AC PTA B

ACEPTA E
ACCEPTAE

6ASLD UPC., THECRETICAL CALCULATICN5, CR A REFERENCE VALUE WHEN NECESSARY

P PAGE
:17 '

4LF.

1

2

a



PERFORMANCE EVALUkTION REPOET

WATER POLLUTION STUDY NUMBER wPC31

LILORATORY: WA015

3A 1?LE REPORT TRUE ACCEPTANCE WARNING PERFORMANC
ANALYTES NUMBER VALUE VALUE LIMIT3 LIMITz EVALUATION

TRACE METALS IN MICROGRANS PER LITER:

SE L'N 4'Ut

VANADlUM

ZINC

1
2

2

1

3
4

3
4

3
I

A:. T!O;Y

SILVER

THALLIU t

nOY CD ~ J

0!O;T U y )- ~

3
4

3
4

3TI TA . i u

n1-

357

336
171

,75
47.0

1. 2

22 8
367

940
170

46.3

156- 277
266- 486

532- 1001
146- 1i8

737- 947
37.5- 56.:

94.5 56.4- 119
:59 :38- 244

6d.8 73.9 60.6- 86.8
24.0 25.8 21.1- 30.

64.3 62.6 47.0- 77.3
532 539 4 21- 6 3

23.2 24.5 -6.6- 30.5
78.9 81.6 64.4- 95.0

19.4 19.7 14.4-23.3
73.5 73.4 Z . - 8 .5

129
42.S

130
L43.0

109- 15 1
3-. - 53.4

17l- 252
296- 459

861- 120
15:- '133

763- 921
39.5- 53.7

64.3- 1I:
125- 227

63.9- 83.5
22.2- 29.2

50.8- 73.4
450- 615

2C.2- 29.C
68.3- I.I

15.5- 22.1
64.9- 91.5

134- . 5 
36.5- 53.9

;.CC:PTA

ACCEPTA
ACCE TAE

ACCEPI AS

A CCEPTA
-- p TI?

E: EP" --.

AC Ep 71-1

ACCCP AB

ACCE?7AF
.1C: 7tPT A

E ;,RALS IN !ILL:i A-3 PER LITER : (XE r P AS NOTED)

3 9.36 9.50 9.19- 9.75
4 4.b4 4.70 4.62- 4.77

SPEC. COND.
(Uni0Z/CE AT 25 C)

- 855
2 390

699
393

540- 9.30
368- 435

9.25- 9.68
4.64- 4.75

857- c63
377- U27

SASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN E:E3SAp

PAGa 2

?, - U.: Ts
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DATE: 12/27/7



iATER POLLUTION STUDY NUMBER WP031

LA6ORATORY: A015

SAMPLE REPORT TRUE ACCEPTANCE WANING
WANAAYT-S NU.1BER VALUE VALUE* LIIMITS LIIT3

-----------------------------------------------------------------------

P EPF OR wA NC
rVALUiE'

MIN-EALS IN MILLIGRAMS PER LITER: (EXCEPT AS OTED)

CALCIU !

FLUC IDE

SULFA E

0 ?T JPA SITEOG.N

0iE:MiPiOsPhATi

1
2

2

1

2

96.7
7.27

.0 5.e7- 124-
7.;)0 5.95- 3.19

1.00 0.960 J.771- 1.13
10.2 9.73 8.38- 11.0

65.0 61.7 56.2- 67.8
23.1 26.3 23.6- 29.2

i 7.71 7.53 6.39- 8.81
2 41A.5 40.0 34.5- 445.6

1
2

208
41. 6

199 133- 2 13
441.2 36.5- 45.4

4 3.29 3.30 2.83- 3.77
2 0. 440 0.33J 0.319-: .t457

1.
2

14.0 14. 10. 6- 16..
91.8 92.0 73.- 105

92.2- 121
6.23- 7.91

C.5-12- 1.13
8.71- 10.6

57.8- 66.3
24.3- 2..5

6.70- 3.50
35.9- 4U.2

187- 210
37.6- 1u.3

A CCEPT A

A p 7 PA

A CC EP T A

ACCEPTAE
Ac c p.F

2.35- 3.65 AZZEPTA
.335-0. 439 CHEK FOR 7

11.5 - i6.0
81.5- 102 ACCEPT&:

NU2;,-Sf IN -ILL-RAS P-...:

i 4.30 7.7- 6.10- 9.16
2 0.530 0.730 0.491-0.932

. 0.1499 0).52Q C.378-C.650
2 1.4 .0 o.614-

. 0.158 0.150 0.114-C.187
2 3.98 4.12 3.48- 4.68

6.47- 5.79 N07 ACCEPTAI
0.552-0.923 ChECK ?JR

C .422- .62
9.34- 12.c

0.122-.,7 
3.62- 14.5 4 c - p

ACZEPTA.

5A3E UPON THE3EETICAL CALCULATIONS, OR A REFERiNCE V.;LUE WEN NECESS!F

PAGE 3

Lin.l -" 4L /41//

m A z",_-31U u

7, - .-



PERFO MANCE EVALUATION REPORT DATE: 12/27/

WATER POLLUTION STUDY NUMBER WP031

LABORATORY: ;AO15
------------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WARNING
WANALYTES NUMBER VALUE VALUE: LIlITS LI.!ITS

---------------------------------------------------------------------------------

P EP FORM A NC
FVALUATION

DEMANDS IN 1ILLiC;.AMS PER LITEI:

b9.C 4F.0 3.3- 32.e

2 C5.C 2.0 69.5- 95.3
2.0- -1.6

7 2.- 91. 9 ACCEP A

PCB'S IN MICROG'A!!E. PZ- L:TER:

PCE-ARcL3R 1254

PZS-AROCLOR 1260

i -. a 1.57 938- 71

2 4.i1 t4.63 .79- 5.96

.C ...N OIL ! i ... .;..- . - .1-A...

P:b IN 115- 1C16/1242- - 38.3 35.3 .0- 46.6

i 4-7.7 43.9 3 . 5 -5 61.E -PCB IN OIL- J'254

13.0- 41.6

- 55.5

ESTICIDES IN MICROGRA!S PER LITER:P

WHI-ORCAN-7

Ci-DR- P
a-Das N

3 6.34 E.2 . .- 9.72

-4 1 -2 ,3 .21:7- 27-7
1 0.2q2 -. 3 9 .1 4-: .75
2 0.636 0.6 6 .17 1- .- 1

5.52- C.11 ACCEPTA?
1.'9- 2.-6 CHECKFCC 3.C' I. C ..-o r

C.222-C'^ 'ZP'4

L.553 0.475 C.203-.710 C.2.67-C.6C5 ACzp
2 0.1tL 0.173 .80o1- . 23 C.106-C.-:9

-------------------------------------------------------------------------------
A3DUPON TH-EORETICAL CA'LCULA~lIO-S, OR A PRE -NCF VAL Ur? WHEN NECE3SAp

PAGE 4

TDC

1.21- 2.09

ACCEPTA



PERFORMANZE EVALUATION REPORT

WATER POLLUTIOI1 STUDY NUMBER WP031

LABOEATCRY: wAQ15

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE

ANALYTE5 NUMBER VALUE VALUE LI TS LIITS VALUATIN

Ps'TZCIDE IN :SICROGPAI 3 PER LITE:

DDD

DDE

HP7AChL E EPOXIDE

1 .3 0.36.
2 0.16.1 C.202 .0956-0.268

_.455 0.539 G.235-r.736
2 0.1.47 0.173 .3788-0.235

1 3.500 .796 0.362- 1.-06
2 0.127 0.142 .570-c .215

i l - - - -- c 6 5 1'7 - 9 162 0.IQ0 -0.62- 6 -9.- C6
-2 ".18 ' .2 .0736-0.269

1 0.569 0.478 0.260-0.640
2 0.'71 0.174 .0356-0.235

0.5214- 1.06
0.117-0.246

C.31-C;.690
. 0939-0.216

0.45-0.972
.0772-0.196

0.10-C .2 

c.305-0.592
0.105-C .216

A CZ2P T A B

A: T A 3

A C:EPT A

A CZE PTA

ACTEP TRB
ACCPT"

VOLATILE rHALOC.RBON N 80CRcGRA!S PER LITE?:

.,2 DICHL 0OETRIAN E

,1,! . CHLOROETHANE

5 3 T A C -L 0 1 D D

TERACH 0ROETHENE

16.-6 13- .h-4 -.0* 2
2 59.1 55.5 36. - 73.u4

1 22.0 11.8 7.85- 15.9
2 64.2 64.4 33.3- 36.7

1J..8 i3-4 6.68- 15.2
2 32.4 37.8 22.7- 50.C

1 7.-7 7.57 5.10- 10.3
.62.7 33. - 0 . 5

'. 14.0 6.4 . 9- 22.2
2 32.5 37.1 23.0- 5D.1

1 7.95 9.2 4 6.36- 12.
2 44..1 51.3 31.2- 56.7

-!1*.r,- - *-.
40.9- 6B.7

3.e6- 14.8
44. - 80.6

9.59- 17.0
26.2- 46.6

5.75- 9.62
L3.9- 75.2

12.3- 20.3
26.4- 46.6

6.89- 11.7
35.7- 62.2

ACEPT A S

A C E PTAA CE P T A ?

AccE? TAB

ACCEP TA
AZ:T-PTAz-

-A3ED UPON TlIIO ETICAL CALCULA:-ON5, Ga A REFERENCE VALUE lE NZ SE

PAGE 5
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DATE: 12/2/

WATER POLLUTIOL STUDY NUMBER wP03l

LABORATORY: A015
--------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WAENING PERFORMANC
NALYTES NUMBER VALUE VALUEr LI:iTS LIMIT- EVALUA1ON

VCLATILE HALOCiRBONS Ij KICROGEA.!5 PER LITER:

bRCOMDICHLOROMEThANE

Di FO ?CHLOET HAN

Ear.2rCORE

STaiLNE OiCLORIDE

CE LOROSENZE E

I 9.15 :c.8 7.33- 1l.2
2 37.6 38.1 24.9- 53.6

2 5.855.1 34.1- 80.2

1 10. 14.5 7.45- 2.
4 44. 42.3 25.5- 5.

i s .7 14. 5.9- 6 . I
2 35.6 5.1 , 30.7- 76.5

16.1 16.0 11.4- 20.1
2 6u.9 63.7 41.3- 79.8

8.21- 13.3
23.5- 50.0

A CEP TAB

9.55- 15.9 CHECK FDR R
39.9- 74.4 ACC7PTeA

9.04- U8.u
29.9- 556

7.79- Is.9
36.5- 70.7

12.5- 19.0
46.2- 74.9

ACCEP AE:

Z: E PTA":

A --- PTA B

ACCEPTA:

wuJLATIL AO..C 1i rx a CwO0Ria...: .P.. .. I ...

uc.7 4C.1 25.7- 56.0
2 5.48 8.25 5.24- 11.6

. hYLE2? -I 2

TOLU E ; E

1, 3-ZICEL.LObENZENE

-. ,4-D CkiL3aOSE N2EtNE

5d.7 66.9 36.0- 94.3
.2.5 14.0 9.2 - 19.0

:44.7 49.2 30.2- 5.2
2 B.92 9.51 6.09- 12.8

- 60.5 t. 32.7- )3.9
2 5.5 8.6 51.

i 4 .1 4L7.9 29. 4- 61.7
2 13.7 16.6 11.6- 21.1

53.U 6.5 34.4- 55.3
2 11 1 :.4 7.49- 17.5

29.5- 52.2
6.04$- 10.8

43.1- 86.9
1C.5- 17 .6

34.6- 60.8
6.93- 11.9

U0.5- 56.2
6.59- 11.0

33.5- 57.6
12.9- 19-9

41.0- 79.3
P.79- 16.5

ACCEPTA2

I CCETAB
ACTEPTAS:A CZEPTA B

ACE P T ASB

AC C T AS

ACCEPT A S
A CCE PT A

ACCEPT A
A CC: PTA S

BASED UPON ThiEORET-AL JAL -L.TIO-3, OR A RE'?ErNCE VALUE WHEN NEESSA.Y

PAGZ 6
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Martin Marietta K-25 Laboratory

Number Acceptable Number Analyzed % Acceptable

DOE-EML-559

APG-January 1994

WP-31

Metals
Inorganic/Mineral

EMSL-LV Acceptance
Range (%)

% of EMSL-LV
True Value

% of all
Participating
Laboratory's
Grand Average

July 23, 1993

Alpha
Beta

42.0 to 158.0
72.1 to 127.9

August 13, 1993

Uranium 79.4 to 120.6

August 27, 1993

Alpha
Beta
Sr-90
Cs-137

54.2
81.5
54.2

3.3

October 19, 1993

Co-60
Cs-134
Cs-137
Uranium

13.0
27.5
13.0
65.6

October 29, 1993

56.5 to 143.5
42.0 to 158.0

November 12, 1993

82.4
71.0
85.3

to
to
to

PE sample

16

94

18

94

88.9

100.0

41
23

42
28

97.6
82.1

55.6
50.4(Low)

69.2
57.5

97.70 99.1

to
to
to
to

145.8
118.5
145.8
196.7

80.7
94.3

92.5

76.6
89.9

83.3

to
to
to
to

187.0
172.5
187.0
134.4

63.3
50.0
86.7

100.2

Alpha
Beta

60.9
57.1
79.3

105.3

33.4(Low)
60.0

Ba-133
Co-60
Cs-134

45.1
52.9

117.6
129.0
114.7

78. 1(Low)
82.2
75.1(Low)

80.7
82.9
81.5



Cs-137
Ru-106
Zn-65

PE Sample

78.2 to 121.8
82.7 to 117.3
82.7 to 117.3

EPA/CLP Score

EMSL-LV QB4 FY93

EMSL-LV QB1 FY94

71. 2(Fail)
64.3(Fail)

88.2
57.9(Low)
90.7

83.7
66.4
88.9

Metals
Organic

Metals
Organic

89.5
75.5



Gross Alpha-Beta in Water

Performance Evaluation Study

July 23, 1993

'V

Environmental Protection Agency

Environmental Monitoring Systems Laboratory

Las Vegas, Nevada
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Gross Alpha Statistical Summary 261 Participants

The known value of this nuclide is 15.0 pCi/i with an expected precision of 5.0; the control limits
are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

59(22.6 %) Failed to respond - :140(53.6 %) Within all limits

10(3.8 %) Outliers

14(5.4 %) Out of control - 38(14.6 %) In warning zone
but not an outlier but within control

Statistic Respondents Non-outliers
Mean 14.84 Grand Avg 12.06
Std. Dev. 17.73 4.28
Variance 314.42 18.28
% Coef. of Var. 119.50 35.45
% deviation of mean from known value -1.08 -19.59
Norm. dev. of mean from known value -0.01 -0.69
Median 12.00 11.67
% deviation of median from known value -20.00 -22.22
Norm. dev. of median from known value -0.17 -0.78

69(34.2 %) Within I norm. S.D.
of known value

36(17.8 %) Between 2 and 3 norm. 71(35.1 %) Between 1 and 2 norm. S.D.

1 1 _. -

26(12.9 %) More than 3 norm. S.D. -%
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GXross Upna

Lab Res. 14 ki) 18.0
20.0
26.0

9.0
8.0

10.0

NA
NB
NE
NF
NG
NH
NI
NJ
NK
NO
NP
NT
0
OA
OB
OF
OK
OM
OS
OT
Ox
OY
P
PA
PB
PC
PD
PG
PM
PP
PQ
PR
PT
PV
Q
QA
QB
QC
QI
QJ
QK
QM
QP
QQ

. .

Exper. Rng anal
Res.2 Res. 3 Sigma (R + SR)

19.0
16.0
30.0
10.0

7.0
11.0

10.0
8.0

17.0

13.0
16.0
12.0
15.0
19.0

9.0

11.0
14.0
15.0
6.0

10.0
17.0

10.0
14.0

11.0
14.0
10.0
12.0

8.0
9.0

12.0
3.0

14.0

204.0
5.0

17.0
14fl

18.0
18.0
29.0

8.0
8.0

14.0

10.0
9.0

18.0

12.0
14.0
13.0
12.0
20.0

10.0

13.0
14.0
24.0

7.0
10.0
17.0

13.0-
15.0

10.0
13.0

8.0
13.0

9.0
10.0

15.0
3.0

15.0

179.0
3.0

13.0
1 fl

0.58
2.00
2.08
1.00
0.58
2.08

0.00
0.58
1.00

10.0
8.0

19.0

11.0
14.0
13.0
11.0
17.0

8.0

11.0
13.0
16.0
5.0

10.0
21.0

11.0
13.0

8.0
13.0
8.0

14.0
10.0

9.0

12.0
2.0

14.0

176.0
3.0

14.0
16.0

1.00
1.15
0.58
2.08
1.53

1.00

1.15
0.58
4.93
1.00
0.00
2.31

1.53
1.00

1.53
0.58
1.15
1.00
1.00
0.58

1.73
0.58
0.58

15.37
1.15
2.08
1.00 . 1'v5. 0 1 02 0

Normalized deviation
Average (grand-avg) (known) Tag

9.00

11.67
13.67
18.33
6.00

10.00
18.33

11.33
14.00

9.67
13.33

8.67
13.00
9.00
9.33

13.00
2.67

14.33

186.33
3.67

14.67

x

0

0.118
0.473
0.473
0.236
0.118
0.473

0.000
0.118
0.236

0.236
0.236
0.118
0.473
0.354

eR No data submitted TAG SYMBOLS at Above control limit
0 M Insufficient data x a Determined to be an outlier U Below control limit

0.236

0.236
0.118
1.120
0.236
0.000
0.473

0.354
0.236

0.354
0.118
0.236
0.236
0.236
0.118

0.354
0.118
0.118

5.396
0.236
0.473
A 236

18.33
18.00
28.33

9.00
7.67

11.67

10.00
8.33

18.00

12.00
14.67
12.67
12.67
18.67

2.17
2.06
5.64

-1.06
-1.52
-0.14

-0.71
-1.29
2.06

-0.02
0.90
0.21
0.21
2.29

-1.06

-0.14
0.56
2.17

-2.10
-0.71
2.17

-0.25
0.67

-0.83
0.44

-1.18
0.33

-1.06
-0.94

0.33
-3.25
0.79

60.37
-2.91
0.90

1.15
1.04
4.62

-2.08
-2.54
-1.15

-1.73
-2.31
1.04

-1.04
-0.12
-0.81
-0.81
1.27

-2.08

-1.15
-0.46
1.15

-3.12
-1.73
1.15

-1.27
-0.35

-1.85
-0.58
-2.19
-0.69
-2.08
-1.96

-0.69
-4.27
-0.23

59.35
-3.93
-0.12

0

x

x
U

6

0

0



EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 23-Jul-1993 12 / 20

Statistical Summary 261 Participants

4 D

41(19.6 %) More than 3 norm. S.D. 83(39.7 0/ ) Within 1 norm. S.D.
of known value

30(14.4 %) Between 2 and 3 norm. S.D.' 55(26.3 %) Between 1 and 2 norm. S.D.

Gross Beta

The known value of this nuclide is 43.0 pCi/I with an expected precision of 6.9; the control limits
are 31.0 to 55.0; the warning regions are 31.0 to 35.0 and 51.0 to 55.0

52(19.9 %) Failed to respond - , 138(52.9 %) Within all limits

6(2.3 % ) O utliers . .-. . .
35(13.4 %) Out of control' -- 30(11.5 %) In warning zone

but not an outlier but within control

Statistic Respondents Non-outliers
Mean 43.74 Grand Avg 37.65
Std. Dev. 79.25 8.49
Variance 6281.29 72.09
% Coef. of Var. 181.19 22.55
% deviation of mean from known value 1.72 -12.44
Norm. dev. of mean from known value 0.01 -0.63
Median 38.67 38.67
% deviation of median from known value -10.08 -10.08
Norm. dev. of median from known value -0.05 -0.51
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so Beta
Exper. Rng anal

Res. 1 Res. 2 Res. 3 Sigma (R + SR)
29.0
40.0
24.0
48.0
32.0
39.0

NA
NB
NE
NF
NG
NH
NIC
NJ
NK
NO
NP
NT
0
OA
OB
OF
OK
OM
OS
OT
Ox
OY
P
PA
PB
PC
PD
PG
PM
PP
PQ
PR
PT
PV
Q
QA
QB
QC
QI
QJ
QK
QM
QP
QQ
QT

26.0
23.0
38.0

23.0
34.0
41.0
59.0
41.0

54.0

36.0
27.0
30.0
44.0
35.0
38.0

39.0
35.0

42.0
31.0
36.0
33.0
40.0
43.0

36.0
16.0
39.0
42.0
36.0
27.0
42.0
44.0

31.0
37.0
26.0
50.0
32.0
38.0

1.53
1.73
2.00
1.53
0.58
1.53

32.0
40.0
28.0
47.0
31.0
36.0

27.0
23.0
43.0

28.0
38.0
42.0
53.0
41.0

0.256
0.256
0.341
0.256
0.085
0.256

25.0
19.0
53.0

26.0
37.0
42.0
48.0
42.0

53.0

33.0
26.0
33.0
46.0
36.0
35.0

36.0
38.0

42.0
30.0
39.0
37.0
36.0

45.0

39.0
16.0
34.0
43.0
34.0
33.0
43.0
42.0

e No data submitted TAG SYMBOLS Above control limit
0 S Insufficient data x M Determined to be an outlier a Below control limit

Normalized deviation
Average (grand-avg) (known) Tag

1.00
2.31
7.64

2.52
2.08
0.58
5.51
0.58

0.58

1.73
2.08
4.04
2.00
1.00
1.73

2.52
2.52

0.00
0.58
3.00
2.08
5.03
1.53

1.53
0.58
2.52
1.00
2.52
3.06
1.53

13.32

0.170
0.341

1.530

0.426
0.341
0.085
0.938
0.085

0.085

0.256
0.341

0.682
0.341

0.170
0.256

0.426
0.426

0.000
0.085
0.511
0.341
0.852
0.256

0.256
0.085
0.426
0.170
0.426
0.511
0.256
2.992

30.67
39.00
26.00
48.33
31.67
37.67

26.00
21.67
44.67

25.67
36.33
41.67
53.33
41.33

53.33

35.00
25.33
33.67
44.00
35.00
36.00

38.67
37.67

42.00
30.33
36.00
35.33
40.67
43.33

37.33
16.33
36.67
43.00
36.33
30.33
43.33

0

-1.75.
0.34

-2.91
2.67

-1.50
0.00

-2.91
-4.00

1.75

-3.00
-0.33
1.00
3.92
0.92

3.92

-0.66
-3.08
-1.00
1.59

-0.66
-0.41

0.25
0.00

1.09
-1.83
-0.41

-0.58
0.75
1.42

-0.08
-5.33
-0.25
1.34

-0.33
-1.83
1.42

-3.08
-1.00
-4.25
1.33

-2.83
-1.33

-4.25
-5.33
0.42

-4.33
-1.67
-0.33
2.58

-0.42

2.58

-2.00
-4.42

-2.33
0.25

-2.00
-1.75

-1.08
-1.33

-0.25
-3.17
-1.75
-1.92
-0.58
0.08

-1.42
-6.66
-1.58
0.00

-1.67
-3.17
0.08

0

53.0

36.0
23.0
38.0
42.0
34.0
35.0

41.0
40.0

42.0
30.0
33.0
36.0
46.0
42.0

37.0
17.0
37.0
44.0
39.0
31.0
45.0
66.0

Gro

Lab

a

0

0

0



Uranium in Water

Performance Evaluation Study

August 13, 1993

Environmental Protection Agency

Environmental Monitoring Systems Laboratory

Las Vegas, Nevada



EMSL-LV Performance Evaluation: Uranium in Water, 13-Aug-1993 3/93

Uranium (Natural) Statistical Summary

The known value of this nuclide is 25.3 pCi/i with an expected precision of 3.0; the control limits

are 20.1 to 30.5; the warning regions are 20.1 to 21.8 and 28.8 to 30.5

26(15.9 %) Falied to respond ,

12(7.3 %) Outiers

11(6.7 %) Out of control

but not an outlier

100(61.0 %) Within all limits

--- 15(9.1 %) In warning zone
but within control

Statistic Respondents Non-outliers

Mean 24.41 Grand Avg 24.91

Std. Dev. 5.65 2.85

Variance 31.98 8.13

% Coef. of Var. 23.17 11.45

% deviation of mean from known value -3.53 -1.55

Norm. dev. of mean from known value -0.16 -0.14

Median 24.90 24.97

% deviation of median from known value -1.58 -1.32

Norm. dev. of median from known value -0.07 -0.12

23(16.7 %) More than 3 norm. S.D.. 1.74(53.6 %) Within 1 norm. S.D.

of known value

16(11.6 %) Between 2 and 3 norm. S.D.* Between 1 and 2 norm. S.D.

&P

164 Participants

l
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Uranium (Natural)
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

FN 26.9 28.8 24.0
FZ 27.6 26.5 25.6

GN 23.5 24.6 23.8
GO 29.9 30.6 33.7
GQ 22.6 23.0 24.5
HE 24.4 24.5 24.4
HEK 29.4 30.6 29.6
HL 27.2 27.2 27.2
HP 26.3 24.6 25.3
HLU 20.5 20.2 19.9
I 28.5 33.5 25.9
ID 18.8 18.8 19.0
IE 25.1 23.3 22.4
J 25.5 25.1 25.5
JE 24.7 23.2 23.9
JK 27.7 26.1 26.9
JN 21.6 24.8 23.4
JP 25.1 24.7 25.8
is 21.5 21.4 21.4

JY 25.3 25.3 25.3
K 21.9 24.2 22.5
KH 25.2 25.3 24.8
L 26.1 24.6 25.1

LW 13'0 13,0 12.0

LH 26.0 26.0 26.0
LM 23.8 22.2 24.9

2.42
1.00

0.57
2.02
1.00
0.06
0.64
0.01
0.85
0.30
3.86
0.12
1.37
0.23
0.75
0.80
1.60
0.56
0.06

0.01
1.19
0.26
0.76

0.58

0.00
1.36

LS- ~ 4444

LT
LZ
PAN

29.2 28.6 26.4
24.8 24.6 24.6

MS 20.5
N 23.2
NA 29.0
NC,

NK 24.6
NO 20.2
NT 24.3
OB 16.7
OF 27.0

20.9
23.1

430.04

24.6
20.7
24.9
16.9
24.5

20.7
23.4
31.0

25.0
21.3
23.6
16.9
25.5

1.47
0.12

0.20
0.15
1.00

0.23
0.55
0.65
0.12
1.26

0.551
0.039

0.079
0.059
0.394

0.079
0.217
0.256
0.039
0.492

0.945
0.394

0.217
0.748
0.374
0.020
0.236
0.000
0.335
0.118
1.945
0.039
0.532
0.079
0.295
0.315
0.630
0.217
0.020

0.000
0.453
0.098
0.295

0.197,

0.000
0.532

26.57
26.57

23.97
31.40
23.37
24.43
29.87
27.20
25.40
20.20
29.30
18.87
23.60
25.37
23.93
26.90
23.27
25.20
21.43

25.30
22.87
25.10
25.27

12.67 -7.07'

26.00 0.63
23.63 -0.74

28.07
24.67

20.70
23.23
30.00

24.73
20.73
24.27
16.83
25.67

1.82
-0.14

-2.43
-0.97
2.94

-0.10
-2.41
-0.37
-4.66
0.44

0.96
0.96

-0.54
3.75

-0.89
-0.27
2.86
1.32
0.28

-2.72
2.54

-3.49
-0.75
0.27

-0.56
1.15

-0.95
0.17

-2.01

0.23
-1.18
0.11
0.21

0.73
0.73

-0.77
3.52

-1.12
-0.50
2.64
1.10
0.06

-2.94
2.31

-3.71
-0.98
0.04

-0.79
0.92

-1.17
-0.06
-2.23

0.00
-1.40
-0.12
-0.02

-7.29 x

0.40
-0.96

1.60
-0.37

-2.66
-1.19
2.71

-0.33
-2.64
-0.60
-4.89
0.21

* a No data submitted TAG SYMBOLS f Above control limit

0 = Insufficient data x a Determined to be an outlier * Below control limit

ft

LI



Blind-A

Performance Evaluation Study

October 19, 1993

Environmental Protection Agency

Environmental Monitoring Systems Laboratory

Las Vegas, Nevada



EMSL.LV Performance Evaluation: Blind-A, 19-Oct-1993

Uranium (Natural) Statistical Summary

27/34

219 Participants

e known value of this nuclide is 15.1 pCi/I with an expected precision of 3.0; the control limits9.9 to 20.3; the warning regions are 9.9 to 11.6 and 18.6 to 20.3

101(46.1 %) Failed to respond.

3(1.4 %) Outliers -------

12(5.5 %) Out of control -----
but not an outlier

; 95(43.4 %) Within all limits

---- 8(3.7 %) In warning zone

but within control

Statistic Respondents Non-outliers
Mean 14.46 Grand Avg 14.38

. Dev. 3.14 2.63
Wiance 9.83 6.91
% Coef. of Var. 21.68 18.29
% deviation of mean from known value -4.22 -4.80
Norm. dev. of mean from known value -0.20 -0.28
Median 14.82 14.80
% deviation of median from known value -1.88 -1.99
Norm. dev. of median from known value -0.09 -0.11

15(1 2.7 %) More than 3 norm. S.D..

. ... ....

CS

.79(66.9 %) Within 1 norm. S.D.
of known value

8(6.8 %) Between 2 and 3 norm. S.D. L L16(13.6 %) Between 1 and 2 norm. S.D.

t
I
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Uranium (Natural)
Exper. Rng anal

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR)
Normalized deviation

Average (grand-avg) (known) Tag
U

S

a,
a.

S

S

MS 16.7 16.9 17.2 0.25 0.098 16.93 1.48 1.06
MV

N
NA 15.0 15.0 15.0 0.00 0.000 15.00 0.36 -0.06
XG.

14.5
15.0
15.0
15.4
14.1

12.1
13.0

16.0

14.2
16.0
15.4
16.1
13.7

13.5
13.0

16.7

13.9
14.0
15.0
15.0
14.5

13.9
13.0

16.3

18.7 20.4 14.2

15.0 14.8 15.3

0.30
1.00
0.23
0.56
0.40

0.95
0.00

0.35

3.20

0.118
0.394
0.079
0.217
0.158

0.354
0.000

0.138

1.420

0.25 0.098

14.20
15.00
15.13
15.50
14.10

13.17
13.00

16.33

17.77

-0.10
0.36
0.44
0.65

-0.16

-0.70
-0.79

1.13

1.96

-0.52
-0.06
0.02
0.23

-0.58

-1.12
-1.21

0.71

1.54

S

0"

0'.

S.

S

*

0

9

15.03 0.38 -0.04

15.0 15.0 15.0 0.00 0.000 15.00 0.36 -0.06
tix
JY 13.6 18.4 24.2 5.31 3.071 18.73 2.52 2.10
K 1.2 13.4 13.3 0.10 0.039 13.30 -0.62 -1.04

KF
KT 8.0 8.6 8.8 0.42 0.158 8.47 -3.41 -3.83K'
KT

L 15.8 16.0 16.4 0.31 0.118 16.07 0.98 0.56

LF

NH
NJ
NK
NO
NT
0.
OF
OS

OY
Oz
P

tB

. . No data submitted TAG SYMBOLS at Above control limit
x Determined to be an outlier Below control limit

3/ 34



Air Filter

Performance Evaluation Study

August 27, 1993

Environmental Protection Agency

Environmental Monitoring Systems Laboratory

Las Vegas, Nevada



EMSL-LV Performance Evaluation: Air Filter, 27-Aug-1993

Statistical Summary

3 / 3 3 j
rarLiclpant.s

|

Statistic
Mean
Std. Dev.
Variance
% Coef. of Var.
% deviation of mean from known value

Norm. dev. of mean from known value

Median
% deviation of median from known value

Norm. dev. of median from known value

Respondents Non-outliers

20.35 Grand Avg 20.00

4.67 3.27

21.78 10.70

22.93 16.36

7.13 5.24

0.29 0.30

19.67 19.67

3.51 3.51

0.14 0.20

)(5.6 0/) More than 3 norm. S.D. - 105(65.6 %) Within 1 norm. S.D.

of known value

12(7.5 %) Between 2 and 3 norm. S.D.' 34(21.3 0) Between 1 and 2 norm. S.D.

F
II
(Alpha

II

Admikk

The known value of this nuclide is 19.0 pCi/F with an expected precision of 5.0; the control limits

are 10.3 to 27.7; the warning regions are 10.3 to 13.2 and 24.8 to 27.7

44(21.6 %) Failed to respond - 139(68.1 %) Within all limits

5(2.5 %) Outliers 2n

4(2.0 %) Out of control 12(5.9 %) In waming zone

but not an outlier 
but within control

:204 Participants
I
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Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

20.0
21.0

1.00
1.00

0.236
0.236

20.00
21.00

0.00
0.35

0.35
0.69

9.

LE
LF
LM
IL
LS
LT
LZ
M
MA
ML
BAN

MQ
MS
MV
N
NH
NJ
NK
NP
NT
NZ
0
OA
OB
OK
OL
OM

OQ
OS
P
PB
PC
PE
PI
PM
PP
PT
PU.

16.0
21.0
15.0
22.0
25.0

24.0
19.0
16.0
18.0
21.0
29.0
16.0
28.0
19.0
19.0
16.0
20.0
18.0
1.0

16.0
18.0

15.0
16.0

27.0
22.0
23.0
23.0

0.58
1.15
0.58
0.58
1.53

2.00
1.00
0.00
1.53
0.58
1.73
0.58
1.00
1.00
1.15
1.00
1.00
1.53
0.00

1.00
0.58

0.00
1.15

1.00
0.58
2.31
1.00

0.118 16.33
0.236 20.33
0.118 15.33
0.118 22.67
0.354 26.67

0.473 22.00
0.236 19.00
0.000 16.00
0.354 17.67
0.118 21.33
0.354 30.00
0.118 15.33
0.236 27.00
0.236 19.00
0.236 18.33
0.236 17.00
0.236 19.00
0.354 16.33
0.000 1.00

0.236 17.00
0.118 18.67

0.000 15.00
0.236 17.33

0.236 26.00
0.118 21.67
0.473 20.33
0.236 22.00

-1.27
0.12

-1.62
0.93
2.31

0.69
-0.34
-1.38
-0.81
0.46
3.47

-1.62
2.43

-0.34
-0.58
-1.04
-0.34
-1.27
-6.58

-1.04
-0.46

-1.73
-0.92

2.08
0.58
0.12
0.69

-0.92
0.46

-1.27
1.27
2.66

1.04
0.00

-1.04
-0.46
0.81
3.81

-1.27
2.77
0.00

-0.23
-0.69
0.00

-0.92
-6.24

-0.69
-0.12

-1.39
-0.58

2.42
0.92
0.46
1.04

6

0-

21.0
20.0

19.0
22.0

17.0 16.0
19.0 21.0
15.0 16.0
23.0 23.0
27.0 28.0

22.0 20.0
20.0 18.0
16.0 16.0
16.0 19.0
21.0 22.0
29.0 32.0
15.0 15.0
27.0 26.0
20.0 18.0
17.0 19.0
17.0 18.0
18.0 19.0
16.0 15.0
1.0 1.0

17.0 18.0
19.0 19.0

15.0 15.0
18.0 18.0

26.0
22.0
19.0
21.0

25.0
21.0
19.0
22.0
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Statistical Summary 204 Participants

'p
Beta

The known value of this nuclide is 47.0 pCi/F with an expected precision of 5.0; the control limits

are 38.3 to 55.7; the warning regions are 38.3 to 41.2 and 52.8 to 55.7

43(21.1 %) Failed to respond , 114(55.9 %) Within all limits

10(4.9 %) Outliers -

14(6.9 %) Out of control - 23(11.3 %) in warning zone

but not an outlier but within control

Statistic Respondents Non-outliers

Mean 49.86 Grand Avg 49.32
Std. Dev. 7.82 4.62

Variance 61.22 21.38
% Coef. of Var. 15.69 9.37

% deviation of mean from known value 6.07 4.93

Norm. dev. of mean from known value 0.36 0.50
Median 49.00 49.00

% deviation of median from known value 4.26 4.26
Norm. dev. of median from known value 0.26 0.43

30(18.6 %) More than 3 norm. S.D., ,69(42.9 %) Within 1 norm. S.D.

of known value

17(10.6 %) Between 2 and 3 norm. S.D. - 45(28.0 %) Between 1 and 2 norm. S.D.

0

0

I
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Exper. Rng anal Normalized deviation
Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known)

49.0
42.0

48.0
48.0

LE
LF
LM
LU
LS
LT
LZ
M
MA
ML

MQ
MS
MV
N
NH
NJ
NK
NP
NT
NZ
0
OA
OB
Ox
OL
OM
OQ
OS
P
PB
PC
PE
P1
PM
PP
PT
PU
PV
PW
Q
QA
QB
QC

52.0
52.0
42.0
51.0
47.0
57.0

53.0
52.0
43.0
49.0
48.0
60.0

50.0
44.0

45.0 44.0
47.0 46.0
53.0 53.0
50.0 49.0
72.0 72.0

48.0 48.0
53.0 54.0
44.0 43.0
48.0 44.0
48.0 52.0
47.0 49.0
44.0 44.0
40.0 38.0
50.0 51.0
59.0 54.0
51.0 51.0
53.0 52.0
51.0 51.0

45.0 46.0
51.0 50.0

48.0 47.0
48.0 49.0

41.0 41.0
54.0 52.0
69.0 71.0
66.0 66.0

1.00
3.06

44.0
47.0
54.0
49.0
75.0

49.0
53.0
44.0
50.0
53.0
48.0
45.0
38.0
49.0
59.0
51.0
55.0
50.0

51.0
51.0

47.0
50.0

42.0
54.0
71.0
67.0

54.0
51.0
45.0
49.0
49.0
60.0

0.236
0.709

0.58
0.58
0.58
0.58
L73

0.58
0.58
0.58
3.06
2.65
1.00
0.58
1.15
1.00
2.89
0.00
1.53
0.58

3.21
0.58

0.58
1.00

0.58
1.15
1.15
0.58

1.00
0.58
1.53
1.15
1.00
1.73

49.00
44.67

0.118
0.118
0.118
0.118
0.354

0.118
0.118
0.118
0.709
0.591
0.236
0.118
0.236
0.236
0.591
0.000
0.354
0.118

0.709
0.118

0.118
0.236

0.118
0.236
0.236
0.118

0.236
0.118
0.354
0.236
0.236
0.354

-0.11
-1.61

44.33
46.67
53.33
49.33
73.00

48.33
53.33
43.67
47.33
51.00
48.00
44.33
38.67
50.00
57.33
51.00
53.33
50.67

47.33
50.67

47.33
49.00

41.33
53.33
70.33
66.33

53.00
51.67
43.33
49.67
48.00
59.00

0.69
-0.81

-1.73
-0.92
1.39
0.01
8.20

-0.34
1.39

-1.96
-0.69
0.58

-0.46
-1.73
-3.69
0.24
2.78
0.58
1.39
0.47

-0.69
0.47

-0.69
-0.11

-2.77

1.39
7.28
5.89

1.28
0.81

-2.07
0.12

-0.46
3.35

Tag

2.08
1.62

-1.27
0.92
0.35
4.16 1

* a No data submitted
0 m Insufficient data

TAG SYMBOLS
x a Determined to be an outlier

sf Above control limit

I= Below control limit

14/33

Beta

JI

0

wLab

-0.92
-0.12
2.19
0.81
9.01

0.46
2.19

-1.15
0.12
1.39
0.35

-0.92
-2.89
1.04
3.58
1.39
2.19
1.27

0.12
1.27

0.12
0.69

-1.96
2.19
8.08
6.70

0

0.

x

x
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Cesium 137 Statistical Summary

26/33

204 Participants

The known value of this nuclide ise 9.0 pCi/F with an expected precision of 5.0; the control limits
are 0.3 to 17.7; the warning regions are 0.3 to 3.2 and 14.8 to 17.7

60(29.4 %) Failed to respond. 140(68.6 %) Within all limits

- 1(0.5 %) in warning zone
3(1.5 %) Outliers but within control

Statistic Respondents Non-outliers
Mean 10.36 Grand Avg 10.00
Std. Dev. 2.98 1.62
Variance 8.89 2.63
% Coef. of Var. 28.80 16.22
% deviation of mean from known value 15.07 11.16
Norm. dev. of mean from known value 0.45 0.62
Median 10.00 10.00
% deviation of median from known value 11.11 11.11
Norm. dev. of median from known value 0.34 0.62

3(2.1 %) More than 3 norm. S.D. 118(81.9 %) Within 1 norm. S.D.

of known value

(2

1(0.7 %) Between 2 and 3 norm. S.D. :22(15.3%) Between 1 and 2 norm. S.D.

(



EMSL-LV Performance Evaluation: Air Filter, 27-Aug-1993

Cesium 137

Lab Res. 1
Exper. Rng anal

Res. 2 Res. 3 Sigma (R + SR)
Normalized deviation

Average (grand-avg) (known) Tag
16.0
11.0

12.0
11.0

12.0. 12.0

LE
LF
LM
LR
LS
LT
LZ
M
MA
ML
MN'
MP
MQ
MS
MV
N
NH
NJ
NK
NP

NZ
0
OA
OB
OK
OL~
OM.
OQ
0s
P
PB
PC
PE
P1
PM
PP
PT
PU
PV
PW
IQ
QA
QB
QC

10.0
9.0

11.0

10.0
11.0
11.0
12.0
9.0

11.0
9.0
8.0

12.0

12.0
10.0

12.0

11.0
10.0
12.0

13.0
11.0
9.0

14.0
9.0

10.0
8.0
9.0

11.0

.0 10.0 10.0

.0 9.0 10.0
0 11.0 9.0
0 6.0 6.0

12.0 11.0 9.0
9:0 10.0 10.0

8.0 8.0 8.0
9.0 8.0 7.0

12.0 9.0 9.0
14.0 14.0 13.0

11.0
10.0
10.0
10.0

8.0

12.0 13.0
10.0 10.0
11.0 12.0
10.0 10.0
6.0 6.0

1.53
0.58

0.00
1.00
1.73
0.58

1.00
0.00
1.00
0.00
1.15

0.47
0.11

10.0
8.0

12.0

11.0
10.0
9.0

11.0
9.0

10.0
9.0
8.0

11.0

2.31
0.58

0.00

0.58
1.00
0.58

1.53
0.58
1.15
1.53
0.00
0.58
0.58
0.58
0.58

1.73
0.58
1.15
0.00

0.00

0.11
0.23
0.11

0.35
0.11
0.23
0.35
0.00
0.11
0.11
0.11
0.11

0.35
0.11
0.23
0.00

0.35
0.11

0.00
0.23
0.35
0.11

0.23
0.00
0.23
0.00
0.23

1.50
0.58

3 13.33
8 10.67

0 12.00

8 10.33
6 9.00
8 11.67

4 11.33
8 10.67
6 9.67
4 12.33
0 9.00
8 10.33
8 8.67
8 8.33
8 11.33

4 9.00
8 9.33
6 10.33
0 6.00

4 10.67
8 9.67

0 8.00
6 8.00
4 10.00
8 13.67

6 12.00
) 10.00
6 11.00
) 10.00
3 6.67

1.15
0.23

0.69

0.11
-0.35
0.58

0.46
0.23

-0.12
0.81

-0.35
0.11

-0.46
-0.58
0.46

-0.35
-0.23
0.11

-1.39

0.23
-0.12

-0.69
-0.69
0.00
1.27

-0.35
-0.35
0.35
1.62

0.69 1.04
0.00 0.35
0.34 0.69
0.00 0.35

-1.16 -0.81

29/33 11

0

0

0

0

1.04

0.46
0.00
0.92

0.81
0.58
0.23
1.15
0.00
0.46

-0.12
-0.23
0.81

7
9

11.
6.

0

S

9

0

S

F a No data submitted TAG SYMBOLS = * Above control limit
0 a Insufficient data x a Determined to be an outlier a Below control limit

0

0.00
0.12
0.46

-1.04

0.58
0.23
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Statistical Summary 219 Participants
The known value of this nuclide is 10.0 pCi/1 with an expected precision of 5.0; the control limits
are 1.3 to 18.7; the warning regions are 1.3 to 4.2 and 15.8 to 18.7

82(37.4 %) Failed to respond*

3(1.4 %) Outliers *

:132(60.3 %) Within all limits

2(0.9 %) in warning zone
but within control

Statistic Respondents Non-outliers
Mean 10.81 Grand Avg 10.41
Std. Dev. 3.43 1.63
Variance 11.79 2.67
% Coef. of Var. 31.76 15.71
% deviation of mean from known value 8.13 4.05
Norm. dev. of mean from known value 0.24 0.25
Median 10.00 10.00
% deviation of median from known value 0.00 0.00
Norm. dev. of median from known value 0.00 0.00

3(22 %) More thn 3 norm , 123(89.8 %) Within 1 norm. S.D
of known valu

.wm(w2

2(1.5 %) Between 2 and 3 norm. S.D.' . 9(6.6 %) Between 1 and 2 norm. S.D.

Cobalt-69

I

I 27 /50

3(2.2 %) More than 3 n O

e

Ili)
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60
Exper. Rng anal

Res. 1 Res. 2 Res. 3 Sigma (R + SR)

10.0

11.0
13.0

11.0

10.0
13.0

Js

Jy
K
KT

IK
EX,

L
LA
LEI

10.0 11.0

13.0 12.0
9.0 10.0

10.0 9.0
9.0 9.0

LF
LG
LL
LM
LR
LT
M
MA

0
MP
MQ
MS
MV
MY
N

NG~
NH
NJ
NK
NO
NT
0
OF
Os
Ox
OY
0Z
P

PC

10.0
15.0
11.0

5.0
10.0

9.0
13.0

5.0

11.0

18.0

11.0
11.0

14.0

13.0
13.0

11.0

11.0

11.0

9.0
10.0
10.0
9.0

11.0
15.0
12.0
10.0
10.0

11.0
11.0
6.0

11.0

17.0

10.0
12.0

2.08

1.53
0.00

0.58

1.53

0.58

2.08
0.58
0.58
0.00

0.58
1.15
0.58
2.89
0.00

1.00
1.15
1.53

0.00

1.00

0.58
1.00

0.473

0.354
0.000

0.118

0.354

0.118

0.473
0.118
0.118
0.000

0.118
0.236
0.118
0.591
0.000

0.236
0.236
0.354

0.000

0.236

0.118
0.236

Normalized deviation
Average (grand-avg) (known) Tag

11.67

11.33
13.00

10.67

10.67

10.67

11.33
9.67
9.67
9.00

10.33
14.33
11.67

6.67
10.00

10.00
11.67
6.33

11.00

17.00

10.33
11.00

0.44

0.32
0.90

0.09

0.09

0.09

0.32
-0.26
-0.26
-0.49

-0.02
1.36
0.44

-1.30
-0.14

-0.14
0.44

-1.41

0.21

0.58

0.46
1.04

0.23

0.23
9

0.23

0.46
-0.12
-0.12
-0.35

0

0.12
1.50
0.58

-1.15
0.00

0.00
0.58

-1.27

0.35

0-

9

2.28

-0.02
o 21

2.42

0.12
A 35

0

Cobalt-

ab

10.0 11.0

12.0 9.0

10.0
13.0
12.0
5.0

10.0

10.0
11.0
8.0

11.0

16.0

10.0
10.0

No data submitted TAG SYMBOLS i Above control limit
0 Insufficient data x-= Determined to be an outlier Below control limit

.2 .31.00 0.236

w
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Cesium-134 Statistical Summar18 aL , c pan

The known value of this nuclide is 12.0 pCi/I with an expected precision of 5.0; the control limits
are 3.3 to 20.7; the warning regions are 3.3 to 6.2 and 17.8 to 20.7

81(37.0 %) Failed to respond;

.- 9
2(0.9 %) Outliers*

:132(60.3 %) Within all limits

4(1.8 %) In warning zone

but within control

Statistic Respondents Non-outliers
Mean 11.83 Grand Avg 9.78
Std. Dev. 22.61 1.86
Variance 511.12 3.48
% Coef. of Var. 191.17 19.06
% deviation of mean from known value -1.45 -18.48
Norm. dev. of mean from known value -0.01 -1.19
Median 9.67 9.67
% deviation of median from known value -19.44 -19.44
Norm. dev. of median from known value -0.10 -1.25

2(1.4 %) More than 3 norm. S.D. .82(59.4 %) Within 1 norm. S.D.

of known value

4R .

4(2. 9 %) Between 2 and 3 norm. S D.. 50(36.2 %) Between 1 and 2 norm. S.D.

I - J;
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Cesium-134
Exper. Rng anal

Res. 1 Res. 2 Res. 3 Sigma (R + SR)

0.58

1.53
0.58

0.118

0.354
0.118

Normalized deviation
Average (grand-avg) (known) Tag

9.33

9.67
8.67

-0.16

-0.04
-0.39

-0.92

-0.81
-1.15

0*

0"

JS
Jx
JY
K

KE

L

LG
LF
LG

4.5
0. 0(
0.58
0.0(

0.51
1.15
0.58
1.5
0.58

0.000

0.354

0.118

1.120
0.000
0.118
0.000

L

IL

LR
LT
M
MA

MP
MQ
MS
MV
MY
N
NA
NG
NH
NJ
NK
NO
NT
0
OF
OS
Ox
OY
Oz
P

FAPB
PC

0.118
0.236
0.118
0.354
0.118

0.000
0.118
0.236

0.000

0.354

0.000
0.118

10.00

10.67

10.33

7.67
10.00
8.67
9.00

12.33
11.67

9.67
5.33
9.33

9.00
10.33

6.00

10.00

10.33

10.00
10.67

0.08

0.31

0.19

-0.73
0.08

-0.39
-0.27

0.88
0.65

-0.04
-1.54
-0.16

-0.27
0.19

-1.31

0.08

0.19

0.08
0.31

-0.6910.0 10.0 10.0 0.00

9.0 12.0 11.0 1.53

11.0 10.0 10.0 0.58

-0.58

-0.69
-0.46

0.

kab
*q U -

9.

11.
9,

.0

.0
0

9.0

8.0
8.0

10.0

10.0
9.0

-0.46

-0.58

-1.50
-0.69
-1.15
-1.04

0.12
-0.12
-0.81
-2.31
-0.92

9

-1.04
-0.58
-2.08

-0.69
0

0.00
0.58
1.00

0.00

1.53

0.00
0.58

8.0
10.0

8.0
9.0

12.0
11.0

9.0
5.0
9.0

3.0
10.0
9.0
9.0

12.0
13.0
10.0

7.0
9.0

9.0
11.0
5.0

10.0

12.0

10.0
10.0

12.0
10.0
9.0
9.0

13.0
11.0
10.0
4.0

10.0

9.0
10.0

7.0

10.0

9.0

10.0
11.0

9.0
10.0

6.0

10.0

10.0

10.0
11.0

M No data submitted TAG SYMBOLS a = Above control limit

0 = Insufficient data x = Determined to be an outlier a Below control limit

0

138 /50
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Cesium-137 Statistical Summar 210 taL canLjA

The known value of this nuclide is 10.0 pCi/I with an expected precision of 5.0; the control limits
are 1.3 to 18.7; the warning regions are 1.3 to 4.2 and 15.8 to 18.7

81(37.0 %) Failed to respond . 134(61.2 %) Within all limits

'-- 2(0.9 %) In warning zone
2(0.9 %) Outliers - but within control

Statistic Respondents Non-outliers
Mean 11.13 Grand Avg 10.93
Std. Dev. 2.38 1.72
Variance 5.67 2.95
% Coef. of Var. 21.40 15.71
% deviation of mean from known value 11.30 9.34
Norm. dev. of mean from known value 0.47 0.54
Median 10.67 10.67
% deviation of median from known value 6.67 6.67
Norm. dev. of median from known value 0.28 0.39

2(1.4 %) More than 3 norm S -- t~7jviri om .J......... 1 17(84.8 %)Within I norm. S.D.
of known value

2(1.4 %) Between 2 and 3 norm. S. 17(12.3 %) Between 1 and 2 norm. S.D.

y j

2(1.4 %) More than 3 norm -
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Cesium-137
Exper. Rng anal

b Res. 1 Res. 2 Res. 3 Sigma (R + SR)
Normalized deviation

Average (grand-avg) (known) Tag

11.0
12.0
12.0

11.0

15.0

10.0
11.0

12.0
15.0

8.0

11.0

16.0

11.0
11.0

11.0
12.0
6.0

12.0

15.0

10.0
12.0

0.58

1.53
0.58

Js 14.0 13.0 14.0
JI
JY 14.0 12.0 11.0
K 13.0 14.0 13.0
KE

KT
11.0 11.0 11.0

L 9.0 10.0 11.0
LA

LF 10.0 12.0 10.0
LG
LL

LR 6.0 9.0 10.0
LT 10.0 10.0 10.0
M 10.0 10.0 11.0
MA 10.0 10.0 10.0

MP 10.0 10.0 11.0
MQ 14.0 13.0 13.0
MS 10.0 13.0 12.0
MV 9.0 5.0 6.0
MY 12.0 11.0 12.0

NA
NG

0.58
0.58
1.53
2.08
0.58

0.58
1.73
3.06

0.58

0.58

0.58
0.58

0.118

0.354
0.118

0.000

13.67

12.33
13.33

11.00

0.236 10.00

0.236 10.67

0.00

1.00

1.15

2.08
0.00
0.58
0.00

8.33
10.00
10.33
10.00

10.33
13.33
11.67
6.67

11.67

11.33
13.00
8.67

11.33

15.33

10.33
11.33

0.95

0.48
0.83

0.02

-0.32

-0.09

-0.90
-0.32
-0.21
-0.32

-0.21
0.83
0.25

-1.48
0.25

0.14
0.72

-0.79

0.14

1.52

-0.21
0.14

1.27

0.81
1.15

6.*

0.35

0.00

0.23
1 4

-0.58
0.00
0.12
0.00

0.12
1.15
0.58

-1.15
0.58

0.46
1.04

-0.46

0.46

0.473
0.000
0.118
0.000

0.118
0.118
0.354
0.473
0.118

0.118
0.354
0.709

0.118

0.118

0.118
0.118

1.85

0.12
0.46

NH
NJ
NK
NO

0
OF
OS
Ox
OY
0Z
P

PC

* No data submitted TAG SYMBOLS Above control limit
0 Insufficient data x a Determined to be an outlier a Below control limit

0

0
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Gross Alpha Statistical Summary 262 Participants

The known value of this nuclide is 20.0 pCi/1 with an expected precision of 5.0; the control limits
are 11.3 to 28.7; the warning regions are 11.3 to 14.2 and 25.8 to 28.7

79(30.2 %) Failed to respond.

1(0.4 %) Outliers-

43(16.4 %) Out of control

but not an outlier

84(32.1 %) Within all limits

.7--55(21.0 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 14.20 Grand Avg 14.08
Std. Dev. 4.90 4.64
Variance 23.98 21.56
% Coef. of Var. 34.50 32.98
% deviation of mean from known value -29.02 -29.61
Norm. dev. of mean from known value -1.18 -1.28
Median 14.00 13.83
% deviation of median from known value -30.00 -30.83
Norm. dev. of median from known value -1.23 -1.33

48(26.2 %) More than 3 norm. S.D.. ,35(19.1 %) Within 1 norm. S.D.

of known value

51(27.9 %) Between 2 and 3 norm. S.D.' 149(26.8 %) Between 1 and 2 norm. S.D.

6



EMSL-LV Performance Evaluation: Gross Alpha-Beta in Water, 29-Oct-1993 7 /20

Gross Alpha
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
Ng-, 36iO 34.0 37.0 1.53 0354 3567 7.48 5.43 x
NY
NG
NH
NI

6.0
10.0

0
7.0

16.0
8.0

18.0

NJ 11.0 12.0 14.0
NK 8.0 6.0 6.0
NO 15.0 16.0 17.0

NT 19.0 19.0 19.0
0 18.0 19.0 19.0
OA 20.0 18.0 22.0
OB 10.0 16.0 18.0
OF 15.0 17.0 18.0
OK,
OS 15.0 15.0 15.0

OKr

OY 24.0 28.0 33.0
P 14.0 12.0 11.0
kA.
PB
PC
PD

PG
PM

PQ
PR

PV

Q
QA.
QB
QC
QI
QJ
QK
QM
QP
QQ
QT
QU
QW

18.0
20.0

12.0
13.0

15.0
21.0

18.0
23.0

7.0
4.0

11.0

5.0
4.0

22.0
22.0
17.0

18.0
23.0

13.0
14.0

14.0
19.0

19.0
25.0

11.0
3.0
6.0

4.0
4.0

21.0
25.0
22.0

18.0
24.0

14.0
14.0

15.0
18.0

19.0
21.0

10.0
3.0

15.0

4.0
7.0

17.0
29.0
19.0

1.00
4.16

1.53
1.15
1.00

0.00
0.58
2.00
4.16
1.53

0.00

4.51
1.53

0.00
2.08

1.00
0.58

0.58
1.53

0.58
2.00

2.08
0.58
4.51

0.58
1.73

2.65
3.51
2.52

0.236
0.945

0.354
0.236
0.236

7.00

14.67

12.33
6.67

16.00

0.000 19.00
0.118 18.67
0.473 20.00
0.945 14.67
0.354 16.67

0.000 15.00

1.120
0.354

0.000
0.473

0.236
0.118

0.118
0.354

0.118
0.473

0.473
0.118
1.120

0.118
0.354

0.591
0.827
0.591

28.33
12-33

18.00
22.33

13.00
13.67

14.67
19.33

18.67
23.00

9.33
3.33

10.67

4.33
5.00

20.00
25.33

( = No data submitted TAG SYMBOLS 1 Above control limit
0 Insufficient data x = Determined to be an outlier E Below control limit

-2.45
0.20

-0.60
-2.57
0.67

-4.50
-1.85

-2.66
-4.62
-1.39

1.70 -0.35
1.59 -0.46
2.05 0.00
0.20 -1.85
0.90 -1.15

0.32 -1.73

4.94 2.89
-0.60 -2.66

W~

1.36
2.86

-0.37
-0.14

0.20
1.82

1.59
3.09

-1.64
-3.72
-1.18

-3.38
-3.14

2.05
3.90

-0.69
0.81

-2.42
-2.19

-1.85
-0.23

-0.46
1.04

B.

-3.70 t
-5.77 4
-3.23 S

-5.43 8
-5.20 I

0.00
1.85
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Gross Beta Statistical Summary

The known value of this nuclide is 15.0 pCi/I with an expected precision of 5.0; the
are 6.3 to 23.7; the warning regions are 6.3 to 9.2 and 20.8 to 23.7

71(27.1 %) Failed to respond,

5(1.9 %) Outliers

18(6.9 %) Out of control
but not an outlier

262 Participants

control limits

, 147(56.1 %) Within all limits

21(8.0 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 20.19 Grand Avg 17.01
Std. Dev. 28.23 4.80
Variance 797.14 23.03
% Coef. of Var. 139.81 28.22
% deviation of mean from known value 34.62 13.38
Norm. dev. of mean from known value 0.18 0.42
Median 16.67 16.67
% deviation of median from known value 11.11 11.11
Norm. dev. of median from known value 0.06 0.35
24(12.8 %) More than 3 norm. S.D., 101(52.9 %) Within 1 norm. S.D.

of known value

20(10.5 %) Between 2 and 3 norm. S.D. 46(24.1 %) Between 1 and 2 norm. S.D.

I
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Gross Beta
Exper. Rng anal Normalized deviation

Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag
NE
NY
NG
NH

14.0

13.0
14.0

15.0

13.0
16.0

16.0

13.0
20.0

NJ 10.0 13.0 11.0
NK 11.0 9.0 7.0
NO 18.0 19.0 20.0
NP
NT 16.0 18.0 17.0
O 17.0 18.0 17.0
OA 17.0 15.0 15.0
OB 21.0 23.0 19.0
OF 16.0 16.0 17.0

On ^V

OS 21.0 29.0 20.0
OT 12.0 13.0 12.0

OT 34,0,' 38.a 4&or
P 16.0 18.0 13.0

~PA
PB 18.0 18.0 18.0
PC 13.0 15.0 14.0

PG 13.0 15.0 16.0
PM 19.0 19.0 18.0

PQ 16.0 17.0 16.0
PR 16.0 15.0 15.0
PT,
PV 11.0 12.0 13.0
Q 17.0 19.0 20.0
QA

QC 21.0 22.0 23.0
QI 9.0 8.0 8.0
QJ- 249.0 23960 224.0
QK 18.0 18.0 19.0
QM 20.0 15.0 14.0
QP 16.0 13.0 13.0

QT 46.0' 85.0: 24.0
QU 29.0 32.0 36.0
QW 31.0 29.0 25.0

1.00

0.00
3.06

1.53
2.00
1.00

1.00
0.58
1.15
2.00
0.58

4.93
0.58

* &fl
2.52

0.00
1.00

1.53
0.58

0.58
0.58

1.00
1.53

1.00
0.58

12.58
0.58
3.21
1.73

30.89;
3.51
3.06

0.236

0.000
0.709

0.354
0.473
0.236

0.236
0.118
0.236
0.473
0.118

1.120
0.118

L796
0.591

0.000

0.354
0.118

0.118
0.118

0.236
0.354

0.236
0.118
4 721
0.118
0.709
0.354

12.821
0.827
0709

15.00 -0.70

13.00 -1.39
16.67 -0.12

11.33 -1.97
9.00 -2.77

19.00 0.69

17.00 0.00
17.33 0.11
15.67 -0.46
21.00 1.38
16.33 -0.23

23.33 2.19
12.33 -1.62

39.Z3 -7.73
15.67 -0.46

18.00 0.34
14.00 -1.04

14.67 -0.81
18.67 0.57

16.33 -0.23
15.33 -0.58

12.00 -1.73
18.67 0.57

22.00
8.33

237.33;
18.33
16.33
14.00

-n 67"
32.33
2833

1.73
-3.00
76.32
0.46

-0.23
-1.04

12101
5.31

0.00

-0.69
0.58

-1.27
-2.08
1.39

0.69
0.81
0.23
2.08
0.46

x

2.89

-0.92

0.23

1.04
-0.35

-0.12
1.27

0"

0

0.46
0.12

-1.04
1.27

2.42
-2.31
77.02

1.15
0.46

-0.35

12.70:
6.00
4A A9

0.

0-

X,

- No data submitted TAG SYMBOLS 1 Above control limit
0 a Insufficient data x a Determined to be an outlier I Below control limit

.0 .70 .83 .9

FF
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Cobalt-60 i Q
U ca ummary 229 Participants

The known value of this nucide is 30.0 pCi/I with an expected precision of 5.0; the control limits
are 21.3 to 38.7; the warning regions are 21.3 to 24.2 and 35.8 to 38.7

35(15.3 %) Failed to respond - * 172(75.1 %) Within all limits

-6(2.6 %) In warning zone
16(7.0 %) Outiers./ but within control

.Statistic Respondents Non-outliers
Mean 36.82 Grand Avg 29.72
Std. Dev. 37.61 2.33
Variance 1414.71 5.41
% Coef. of Var. 102.14 7.82
% deviation of mean from known value 22.74 -0.95
Noru. dev. of mean from known value 0.18 -0.12
Median 29.67 29.67
% deviation of median from known value -1.11 .1.11
Norm. dev. of median from known value -0.01 -0.14
16(8.2 %) More than 3 norm. S.D.-- 149(76.8 %) Within 1 norm. S.D.

of known value

I-.
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Cobalt-60
Exper RnganalNormal ized deviation_Lab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

JS 30.0 33.0 33.0 1.73 0.354 32.00 0.79 0.69
JY 30.0 29.0 36.0 3.79 0.827 31.67 0.68 0.58
K 36.0 34.0 34.0 1.15 0.236 34.67 1.72 1.62

KH 33.0 33.0 31.0 1.15 0.236 32.33 0.91 0.81
KL 30.0 31.0 31.0 0.58 0.118 30.67 0.33 0.23
M 28.0 30.0 30.0 1.15 0.236 29.33 -0.13 -0.23

Ex 32.0 30.0 30.0 1.15 0.236 30.67 0.33 0.23
L 29.0 29.0 26.0 1.73 0.354 28.00 -0.59 -0.69

LE 31.0 37.0 30.0 3.79 0.827 32.67 1.02 0.92
LF 29.0 29.0 30.0 0.58 0.118 29.33 -0.13 -0.23

LR 33.0 32.0 32.0 0.58 0.118 32.33 0.91 0.81
LT 30.0 30.0 30.0 0.00 0.000 30.00 0.10 0.00
M 28.0 29.0 27.0 1.00 0.236 28.00 -0.59 -0.69
MA 30.0 30.0 30.0 0.00 0.000 30.00 0.10 0.00
ML 29.0 30.0 28.0 1.00 0.236 29.00 -0.25 -0.35

MP 29.0 28.0 32.0 2.08 0.473 29.67 -0.02 -0.12
MQ 29.0 28.0 29.0 0.58 0.118 28.67 -0.36 -0.46

29.0 29.0 29.0 0.00 0.000 29.00 -0.25 -0.35
2324 22&Z 24&0 5x2K .345

MV 31.0 31.0 28.0 1.73
MY 22.0 22.0 23.0 0.58
N 31.0 29.0 33.0 2.00
NB 29.0 24.0 28.0 2.65
NH 30.0 29.0 29.0 0.58
NI 29.0 24.0 28.0 2.65
NJ 28.0 28.0 28.0 0.00
NK 28.0 23.0 23.0 2.89
NP 29.0 28.0 32.0 2.08
NZ 37.0 28.0 30.0 4.73
o 30.0 30.0 30.0 0.00
OA 29.0 30.0 29.0 0.58
OB 23.0 23.0 23.0 0.00
OK 27.0 26.0 26.0 0.58
OL- 390 39.00' 9 39.& 0.00+
OM 28.0 30.0 31.0 1.53
OT 37.0 40.0 35.0 2.52

PB 32.0 31.0 29.0 1.53
C 29.0 30.0 31.0 1.00

5442. 529

0.354
0.118
0.473
0.591
0.118
0.591
0.000
0.591
0.473
1.120
0.000
0.118
0.000
0.118
0.000,
0.354
0.591

0.354
0.236

30.00
22.33
31.00
27.00
29.33
27.00
28.00
24.67
29.67
31.67
30.00
29.33
23.00
26.33
39.00,
29.67
37.33

0.10
-2.56
0.45

-0.94
-0.13
-0.94
-0.59
-1.75
-0.02
0.68
0.10

-0.13
-2.33
-1.17
3.22.

-0.02
2.64

30.67 0.33
30.00 0.10

0.00
-2.66
0.35

-1.04
-0.23
-1.04
-0.69
-1.85
-0.12
0.58
0.00

-0.23
-2.42
-1.27
3,12-

-0.12
2.54

0.23
0.00

[ . No data submitted TAG SYMBOLS IT s Above control limit
0 n Insufficient data x - Determined to be an outlier a Below cbntrol limit

L345 - 4600 564 584
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Zinc-65 Statistical Summary 229 Participants
The known value of this nuclide is 150.0 pCi/1 with an expected precision of 15.0; the control limits
are 124.0 to 176.0; the warning regions are 124.0 to 132.6 and 167.4 to 176.0

37(16.2 %) Failed to respond -* , 155(67.7 %) Within all limits

18(7.9 %) Outliers..
6(2.6 %) Out of contro - 13(5.7 %) In warning zone

but not an outlier but within control

Statistic Respondents Non-outliers
Mean 189.88 Grand Avg 156.07
Std. Dev. 190.96 9.24
Variance 36465.03 85.36
% Coef. of Var. 100.57 5.92
% deviation of mean from known value 26.58 4.05
Norm. dev. of mean from known value 0.21 0.66
Median 156.50 156.33
% deviation of median from known value 4.33 4.22
Norm. dev. of median from known value 0.03 0.69
24(12.5 %) More than 3 norm. S.D.-. . 93(48.4 %) Within 1 norm. S.D.

of known value

13(6.8 %) Between 2 and 3 norm. S .3 %) Between 1 and 2 norm. S.D.

12 /52
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Zinc-6u

Lab
Exper. Rng ana

Res. 1 Res. 2 Res. 3 Sigma (R + SR
I Js 161.0 190.0 181.0 14.84

JY 186.0 166.0 179.0 10.15
K 177.0 181.0 181.0 2.31
KF
KE 156.0 156.0 161.0 2.89
KL 160.0 168.0 157.0 5.69
KM 147.0 151.0 148.0 2.08
EX 156.0 151.0 157.0 3.21
L 145.0 144.0 140.0 2.65

LE 176.0 168.0 160.0 8.00
LF 160.0 150.0 150.0 5.77

L1 18 303 190 i0.155
LT 157.0 157.0 157.0 0.00
M 158.0 156.0 160.0 2.00
MA 161.0 163.0 161.0 1.15
ML 163.0 171.0 153.0 9.02

MP 175.0 169.0 164.0 5.51
MQ 144.0 141.0 139.0 2.52
MS 161.0 159.0 158.0 1.53

MV 164.0 158.0 158.0 3.46
MY 135.0 141.0 138.0 3.00
N 161.0 162.0- 163.0 1.00
NB 155.0 158.0 159.0 2.08
NH 164.0 165.0 167.0 1.53
NI 164.0 132.0 149.0 16.01
NJ 150.0 150.0 150.0 0.00
NK 147.0 137.0 124.0 11.53
NP 157.0 157.0 145.0 6.93
NZ 116.0 138.0 130.0 11.14
o 163.0 162.0 163.0 0.58
OA 157.0 154.0 150.0 3.51

OK 140.0 137.0 129.0 5.69
OL 162.0 162.0 162.0 0.00
OM 156.0 160.0 162.0 3.06
OT 166.0 164.0 156.0 5.29
OZ
PB 146.0 145.0 145.0 0.58

DPC 161.0 168.0 6.03

1E 159.0 152.0 146.0 6.51

1.270
0.788
0.158

0.197
0.433
0.158
0.236
0.197

0.630
0.394

0-788
0.000
0.158
0.079
0.709

0.433
0.197
0.118

0.195
0.236
0.236
0.079
0.158
0.118
1.495
0.000
0.906
0.473
0.866
0.039
0.276

0.433
0.000
0.236
0.394

0.039
0.473

145.33
161.67

-1.24

0.65
-0.54
1.35

* No data submitted TAG SYMBOLS s * Above control limit
0 m Inufficient data x a Determined to be an outlier a Below control limit

p 0.512 152.33 -0.43 027

Normalized deviation
) Average (grand-avg) (known) Tag

177.33 2.46 3.16 f
177.00 2.42 3.12
179.67 2.72 3.43 f

157.67 0.18 0.89
161.67 0.65 1.35
148.67 -0.85 -0.15
154.67 -0.16 0.54
143.00 -1.51 -0.81

168.00 1.38 2.08
153.33 -0.32 0.38

192.00. 41i- 485 x
157.00 0.11 0.81
158.00 0.22 0.92
161.67 0.65 1.35
162.33 0.72 1.42

169.33 1.53 2.23
141.33 -1.70 -1.00
159.33 0.38 1.08

13EG9 7 x
160.00 0.45 1.15
138.00 -2.09 -1.39
162.00 0.68 1.39
157.33 0.15 0.85
165.33 1.07 1.77
148.33 -0.89 -0.19
150.00 -0.70 0.00
136.00 -2.32 -1.62
153.00 -0.35 0.35
128.00 -3.24 -2.54
162.67 0.76 1.46
153.67 -0.28 0.42

135.33 -2.39 -1.69
162.00 0.68 1.39
159.33 0.38 1.08
162.00 0.68 1.39
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Ruthenium-106 Statistical Summary 229 Participants

The known value of this nuclide is 201.0 pCi/1 with an expected precision of 20.0; the control limits
are 166.3 to 235.7; the warning regions are 166.3 to 177.8 and 224.2 to 235.7

39(17.0 %) Failed to respond

17(7.4 %) Outliers,'
52(22.7 %) Out of control

but not an outlier

: 88(38.4 %) Within all limits

* - 33(14.4 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 213.00 Grand Avg 175.18
Std. Dev. 215.64 18.32
Variance 46501.37 335.52
% Coef. of Var. 101.24 10.46
% deviation of mean from known value 5.97 -12.85
Norm. dev. of mean from known value 0.06 -1.41
Median 178.33 178.33
% deviation of median from known value -11.28 -11.28
Norm. dev. of median from known value -0.11 -1.24

69(36.3 %) More than 3 norm. S.D.: 33(17.4 %) Within I norm. S.D.

of known value

33(17.4 %) Between 2 and 3 norm. S.D. - 55(28.9 %) Between 1 and 2 norm. S.D.
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Ruthenium-106
Exper. Rng analLab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Normalized deviation

g- r Orrand-av )) I
U

NIT 18O.U 191.0 218.0 16.52
NB 180.0 172.0 191.0 9.54
NH 183.0 182.0 178.0 2.65
NI 154.0 113.0 131.0 20.55
NJ 175.0 165.0 175.0 5.77
NX 106.0 122.0 121.0 8.96
NP 167.0 159.0 162.0 4.04
NZ 167.0 151.0 180.0 14.53
o 196.0 200.0 200.0 2.31
OA 184.0 189.0 183.0 3.21

OK 192.0 199.0 200.0 4.36
OU 25610 2560g. 25&-,.. 0.00
OM 174.0 175.0 180.0 3.21
OT 132.0 229.0 190.0 48.81
or
PB
PC

188.0
152.0

206.0
161.0

213.0
170.0

12.90
9.00

0.886
0.561
0.148
1.402
0.295
0.473
0.236
0.856
0.118
0.177

0.236
0.000-
0.177
4.552

0.738
0.532

199.00
181.00
181.00
132.67
171.67
116.33
162.67
166.00
198.67
185.33

197.00
25.00
176.33
183.67

2.06
0.50
0.50

-3.68
-0.30
-5.10
-1.08
-0.79
2.03
0.88

1.89
7.00
0.10
0.74

202.33 2.35
161.00 -1.23

-0.17
-1.73
-1.73
-5.92
-2.54
-7.33
-3.32
-3.03
-0.20
-1.36

-0.35
4.76

-2.14
-1.50

IL
IL
It

0.12

-3.46 IL

228.0 198.0 205.0 15.70 0.886 210.33 3.04 0.81
* . No data submitted TAG SYMBOLS 1 * Above control limit
0 m Insufficient data x a Determined to be an outlier a = Below control limit

WWII agS 22110' 263,0 - 257.0-. 22.72: L458 247.00 6.22' 3.98 xJY 202.0 231.0 200.0 17.35 0.916 211.00 3.10 0.87
K 160.0 157.0 171.0 7.37 0.413 162.67 -1.08 -3.32 I

KH 207.0 196.0 196.0 6.35 0.325 199.67 2.12 -0.12
KL 160.0 162.0 158.0 2.00 0.118 160.00 -1.31 -3.55 IKM 195.0 203.0 202.0 4.36 0.236 200.00 2.15 -0.09
KX 213.0 194.0 192.0 11.59 0.620 199.67 2.12 -0.12
L 162.0 165.0 159.0 3.00 0.177 162.00 -1.14 -3.38 I

LE 148.0 192.0 142.0 27.30 1.908 160.67 -1.26 -3.49 I
LF 180.0 170.0 200.0 15.28 0.886 183.33 0.71 -1.53

LR 134.0 153.0 161.0 13.87 0.797 149.33 -2.24 -4.47 I
LT 205.0 205.0 205.0 0.00 0.000 205.00 2.58 0.35
M 163.0 168.0 169.0 3.21 0.177 166.67 -0.74 -2.97
MA 153.0 159.0 154.0 3.21 0.177 155.33 -1.72 -3.95 I
ML 157.0 150.0 163.0 6.51 0.384 156.67 -1.60 -3.84 _

MP 185.0 173.0 172.0 7.23 0.384 176.67 0.13 -2.11
MQ 165.0 193.0 191.0 15.62 0.827 183.00 0.68 -1.56

174.0 174.0 166.0 4.62 0.236 171.33 -0.33 -2.57

MV 189.0 175.0 200.0 12.53 0.738 188.00 1.11 -1.13MTI 1021i4r~ o10 10i&00 z4 ~ .23&-6 - 1&&7+ -02~ 42&-^*1 .nn is -II
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Cesium-134. Statistical Summary 229 Participants
The known value of this nuclide is 59.0 pCi/l with an expected precision of 5.0; the control limits
are 50.3 to 67.7; the warning regions are 50.3 to 53.2 and 64.8 to 67.7

36(15.7 %) Failed to respond

18(7.9 %) Outliers
26(11.4 %) Out of control

but not an outlier

104(45.4 %) Within all limits

.''....--...... ------ -- 45(19.7 %) In warning zone
but within control

Statistic Respondents Non-outliers
Mean 64.88 Grand Avg 54.42
Std. Dev- 63.91 4.53
Variance 4084.96 20.48
% Coef. of Var. 98.52 8.32
% deviation of mean from known value 9.96 -7.77
Norm. dev. of mean from known value 0.09 -1.01
Median 54.33 54.33
% deviation of median from known value -7.91 -7.91
Norm. dev. of median from known value -0.07 -1.03
50(25.9 %) More than 3 norm. S.D.. 36(18.7 %) Within 1 norm. S.D.

of known value

39(20.2 %) Between 2 and 3 norm.Between 1 and 2 norm. S.D.
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Cesium-134
Exper. Rng analLab Res. 1 Res. 2 Res. 3 Sigma (R + SR)

JS 52.0 61.0 59.0 4.73
JY 55.0 55.0 54.0 0.58
K 50.0 57.0 48.0 4.73

KH 51.0 56.0 55.0 2.65
HL 56.0 56.0 58.0 1.15
KH 54.0 54.0 55.0 0.58
KL 78.0 7401 77. O 2&
L 54.0 54.0 53.0 0.58

LE 47.0 47.0 57.0 5.77
LF 57.0 54.0 56.0 1.53

La_ 75 69.0E 72..
LT 60.0 60.0 60.0
M 49.0 50.0 50.0
MA 53.0 53.0 54.0
ML 50.0 51.0 50.0

MP 60.0 61.0 56.0
MQ 53.0 55.0 53.0
Ms 59.0 59.0 59.0

- ~453577
MV 52.0
MY 47.0
N 56.0
NB 62.0
NH 52.0
NI 50.0
NJ 51.0
NK 41.0
NP 54.0
NZ 48.0
o 56.0
OA 55.0
O3
OK 60.0
OL 49.0
OM 54.0
OT 67.0
OZ*
PB 54.0
PC 55.0

E 60.0

54.0 59.0
47.0 46.0
57.0 54.0
67.0 63.0
53.0 52.0
40.0 44.0
50.0 50.0
51.0 41.0
58.0 50.0
50.0 50.0
56.0 56.0
55.0 55.0

61.0 62.0
49.0 49.0
58.0 55.0
62.0 58.0

53.0 53.0
58.0 60.0

57.0 57.0
* a No data submitted

a Insufficient data

0.00
0.58
0.58
0.58

2.65
1.15
0.00
2-.o00
3.61
0.58
1.53
2.65
0.58
5.03
0.58
5.77
4.00
1.15
0.00
0.00

1.00
0.00
2.08
4.51

0.58
2.52

1.73

1.120
0.118
1.120

0.591
0.236
0.118
0.473,
0.118

1.345
0.354

0i097
0.000
0.118
0.118
0.118

0.591
0.236

0.000

0.827
0.118
0.354
0.591
0.118
1.345
0.118
1.345
0.945
0.236
0.000
0.000

0.236
0.000
0.473
1.120

0.118
0.591

0.354
-0.35TAG SYMBOLS

x a Deternhined tn be an niutlier -

Normalized deviation
Average (grand-avg) (known) Tag

57.33 1.01 -0.58
54.67 0.09 -1.50
51.67 -0.95 -2.54

54.00
56.67
54.33

53.67

-0.14
0.78

-0.03
7.59-

-0.26

-1.73
-0.81
-1.62
6.00

-1.85

50.33 -1.41 -3.00
55.67 0.43 -1.15

72.00 6.09, 4.50
60.00 1.93 0.35
49.67 -1.65 -3.23
53.33 -0.38 -1.96
50.33 -1.41 -3.00

59.00 1.59 0.00
53.67 -0.26 -1.85
59.00 1.59 0.00

45OG00 I3&07~ I36a49~
55.00 0.20 -1.39
46.67 -2.68 -4.27
55.67 0.43 -1.15
64.00 3.32 1.73
52.33 -0.72 -2.31
44.67 -3.38 -4.97
50.33 -1.41 -3.00
44.33 -3.49 -5.08
54.00 -0.14 -1.73
49.33 -1.76 -3.35
56.00 0.55 -1.04
55.00 0.20 -1.39

61.00
49.00
55.67
62.33

53.33
57.67

58.00

2.28
-1.88
0.43
2.74

-0.38
1.13

1.24

x

x-

IL

X.

LI

LI

LI

0.69
-3.46
-1.15
1.15

-1.96
-0.46

I a Above control limit

x- Dermined to br an mJ.AALLLI

I

-0.35
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I Cesium-137 Stsa+i +. .Smmr

- 'aa hy 229 Participants
The known value of this nuclide is 40.0 pCi/I with an expected precision of 5.0; the control limits
are 31.3 to 48.7; the warning regions are 31.3 to 34.2 and 45.8 to 48.7

35(15.3 %) Failed to respond. :154(67.2 %) Within all limits

20(8.7 %) Outliers -
5(2.2 %) Out of control J I 5(6.6 %) In warning zone

but not an outlier but within control

Statistic Respondents Non-outliers
Mean 49.26 Grand Avg 42.14
Std. Dev. 46.27 3.04
Variance 2140.47 9.23
% Coef. of Var. 93.92 7.21
% deviation of mean from known value 23.15 5.34
Norm. dev. of mean from known value 0.20 0.70
Median 42.00 42.00
% deviation of median from known value 5.00 5.00
Norm. dev. of median from known value 0.04 0.66
26(13.4 %) More than 3 norm. S.D. ,96(49.5 %) Within I norm. S.D.

of known value

14(7.2 %) Between 2 and 3 norm. S.D -558'(29.9 %) Between 1 and 2 norm. S.D.

0
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Cesium-137
Exper. Rng anal Normalized deviationLab Res. 1 Res. 2 Res. 3 Sigma (R + SR) Average (grand-avg) (known) Tag

JS 45.0 48.0 44.0 2.08 0.473 45.67 1.22 1.96
JY 42.0 48.0 50.0 4.16 0.945 46.67 1.57 2.31
K 47.0 47.0 49.0 1.15 0.236 47.67 1.92 2.66
KF
KH 42.0 45.0 43.0 1.53 0.354 43.33 0.41 1.15
KL 43.0 41.0 45.0 2.00 0.473 43.00 0.30 1.04
KM 38.0 40.0 39.0 1.00 0.236 39.00 -1.09 -0.35K 56.0; 56.0 58 O 1.15 0.236 5667' 5. 50. 77 x

38.0 41.0 39.0 1.53 0.354 39.33 -0.97 -0.23

LE 42.0 41.0 44.0 1.53 0.354 42.33 0.07 0.81
LF 43.0 44.0 43.0 0.58 0.118 43.33 0.41 1.15

LR 41.0 43.0 42.0 1.00 0.236 42.00 -0.05 0.69
LT 44.0 44.0 44.0 0.00 0.000 44.00 0.65 1.39
M 39.0 40.0 40.0 0.58 0.118 39.67 -0.86 -0.12
MA 43.0 43.0 43.0 0.00 0.000 43.00 0.30 1.04
ML 40.0 40.0 40.0 0.00 0.000 40.00 -0.74 0.00

MP 44.0 43.0 41.0 1.53 0.354 42.67 0.18 0.92
MQ 41.0 39.0 36.0 2.52 0.591 38.67 -1.20 -0.46
MS 43.0 43.0 44.0 0.58 0.118 43.33 0.41 1.15

3554 0 &5I6 L57(h 34L-3&a 10io4& 176
MV 41.0 43.0 43.0 1.15 0.236 42.33 0.07 0.81
MY 32.0 33.0 32.0 0.58 0.118 32.33 -3.40 -2.66
N 46.0 43.0 44.0 1.53 0.354 44.33 0.76 1.50
NB 42.0 45.0 43.0 1.53 0.354 43.33 0.41 1.15
NH 44.0 44.0 43.0 0.58 0.118 43.67 0.53 1.27
NI 40.0 39.0 36.0 2.08 0.473 38.33 -1.32 -0.58
NJ 50.0 50.0 48.0 1.15 0.236 49.33 2.49 3.23
NK 40.0 36.0 30.0 5.03 1.345 35.33 -2.36 -1.62
NP 40.0 41.0 40.0 0.58 0.118 40.33 -0.63 0.12
NZ 42.0 36.0 31.0 5.51 1.570 36.33 -2.01 -1.27
0 43.0 43.0 43.0 0.00 0.000 43.00 0.30 1.04
OA 39.0 41.0 41.0 1.15 0.236 40.33 -0.63 0.12
OB 37.0 39.0 37.0 1.15 0.236 37.67 -1.55 -0.81OK 2&0 274 2 208 0.473 25.33 -. 82 508 x
OL 46.0 46.0 46.0 0.00 0.000 46.00 1.34 2.08
OM 40.0 41.0 38.0 1.53 0.354 39.67 -0.86 -0.12
OT 39.0 45.0 46.0 3.79 0.827 43.33 0.41 1.15

PB 42.0 39.0 42.0 1.73 0.354 41.00 -0.39 0.35
PC 42.0 44.0 45.0 1.53 0.354 43.67 0.53 1.27
PD
PE 49.0 38.0 47.0 5.86 1.570 44.67 0.88 1.62
e No data submitted TAG SYMBOLS a - Above control limit
0 Insufficient data x = Determined to be an outlier ss Below control limit
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I Barium-133 Statistical S- 22
rarticipants

The known value of this nuclide is 79.0 pCi/1 with an expected precision of 8.0; the control limits
are 65.1 to 92.9; the warning regions are 65.1 to 69.7 and 88.3 to 92.9

41(17.9 %) Failed to respond

( % t *.

11(4.8 %) Out of control
but not an outier

0

Statistic Respondents Non-outliers
Mean 91.23 Grand Avg 76.45
Std. Dev. 88.87 6.31
Variance 7897.37 39.86
% Coef. of Var. 97-41 8.26
% deviation of mean from known value 15.48 -3.23
Norm. dev. of mean from known value 0.14 -0.40
Median 77.33 77.17
% deviation of median from known value -2.11 -2.32
Norm. dev. of median from known value -0.02 -0.29
27(14.4 %) More than 3 norm. S.D.. 101(53.7 %) Within 1 norm. S.D.

of known value

22(11.7 %) Between 2 and 3 norm. Bn

139(60.7 %) Within all limits

* -0-

* 22(9.6 %) In warning zone
but within control

0

-J

n Oj"-3(20.2 %) Between 1 and 2 norm. S.D.
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-133
Exper. Rng anal

Res. 1 Res. 2 Res. 3 Sigma (R + SR)
U 80.0

74.0
81.0

82.0
73.0
81.0

JY
jy
K
KF
KH
KL

EX
IKX
LF

LE

LR
LT
M
MA
ML

MP
MQ
MS

MV
MY
N
NB
NH
NI
NJ
NK
NP
NZ
0
OA

OK
OL
OM
OT
oz
PB
PC

72.0 79.0 75.0
74.0 75.0 77.0
78.0 76.0 78.0

879.0 663 6680
76.0 75.0 76.0
64.0 65.0 66.0
83.0 80.0 79.0
68.0 68.0 67.0
89.0 89.0 88.0
72.0 62.0 62.0
70.0 74.0 74.0
77.0 51.0 57.0
64.0 76.0 75.0
58.0 62.0 54.0
76.0 77.0 77.0
77.0 80.0 77.0

75.0 75.0 78.0
81.0 81.0 81.0
78.0 80.0 81.0
88.0 80.0 79.0

78.0
71.0

76.0

83.0
75.0

85.0
80.0

77.0 82.0
* a No data submitted
0 - Inmufficient data

3.51
1.53
1.15

0.58
1.00
2.08
0.58
0.58
5.77
2.31

13.61
6.66
4.00
0.58
1.73

1.73
0.00
1.53
4.93

3.61
4.51

3.21
3.21 0.443

72.0
79.0
81.0

76.0
79.0
70.0
42.0
73.0

81.0
83.0

84.0
80.0
65.0
78.0
75.0

Normalized deviation
Average (grand-avg) (known) Tag

D

TAG SYMBOLS
x. Determined to be an outlier

70.0 76.0
80.0 79.0

73.0
41.Z: 42.G,.
73.0 76.0

65.0 86.0
80.0 77.0

50.0 85.0
80.0 80.0
67.0 64.0
78.0 77.0
71.0 76.0

-0.22
-0.79

0.43

U * Below control limit

Barium

Lab

5.29
3.21
0.00

3.46
0.58
1.53
0:58
1.73

.0.97
3.00

9.92
0.00
1.53
0.58
2.65

0.738
0.443

0.000

0.443
0.074
0.222
0474
0.222

2.049

0.443

4.017
0.000
0.222
0.074
0.369

0.517
0.222
0.148
2752
0.074
0.148
0.295
0.074
0.074
0.738
0.295
2.752
0.886
0.591
0.074
0.222

0.222
0.000
0.222
0.665

0.517
0.665

78.04
75.3
81.0

74.0N
79.3

71.6'

74.0(

77.3 

80.0(

73.0(
80.0(
65.33
77.61
74.00

75.33
75.33
77.33

66aM
75.67
65.00
80.67
67.67
88.67
65.33
72.67
61.67
71.67
58.00
76.67
78.00

76.00
81.00
79.67
82.33

82.00
75.33

78.33

0.34

EMSL-LV Performance Evaluation: Gamma in Water, 12-Nov-1993

as Above control limit
a Below control limit

3 -0.24
2 0.99

) -0.53
3 0.63
7 -1.03

-7.53'
) -0.53

0.19

0.77

-0.75
0.77

-2.41
0.26

-0.53

-0.24
-0.24
0.19

127.06
-0.17
-2.48
0.91

-1.90
2.65

-2.41
-0.82
-3.20
-1.03
-3.99
0.05
0.34

-0.10
0.99
0.70
1.27

1.20
-0.24

0.41
1014

-1.08
0.07

-1.59

-1.08

-0.36

-1.30
0.22

-2.96
-0.29
-1.08

-0.79
-0.79
-0.36

-0.72
-3.03 J
0.36

-2.45
2.09

-2.96
-1.37
-3.75 U
-1.59
-4.55 U
-0.51
-0.22

-0.65
0.43
0.14
0.72

0.65

-0.79



16/18 = 88.9% Acceptable

Unacceptable Results:

Matrix

Soil
Soil

DDS#

930910-116
930910-116

Analyte

233 Pu
241 Am

True Value

1.52
0.248

Reported
Result

0.739
0.882

*The ratio range of the reported value to the true value must be between 0.5 to 1.5
to be rated acceptable in this program.

- ---

Ratio *

0.49
3.56

for an analyte

enironmental ieajuremenb Zalorator
SEMI-ANNUAL REPORT OF THE DEPARTMENT OF ENERGY,

OFFICE OF ENVIRONMENTAL RESTORATION AND WASTE
MANAGEMENT, QUALITY ASSESSMENT PROGRAM

Colin G. Sanderson and Catherine S. Kiusek
January 5, 1994

- -.. .
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- *-~

:

-

J1

EML-559
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January 10, 1994

Dear Colleague:

There is a correction to EML-559, "Semi-Annual Report of the Department of Energy, Office
of Environmental Restoration and Waste Management, Quality Assessment Program," by
Colin G. Sanderson and Catherine S. Kilusek. There is an error in the EML value for uranium
(mg mL1:) in water. The correct value should be 0.842E-01. Enclosed is the statistical
summary with the corrected value.

We are sorry for any inconvenience this might have caused.

Sincerely,

Colin . Sanderson,
Analytical Chemistry Division

Attachment:
Statistical summary

A component of the DOE Field Office, Chicago

Department of Energy
Environmental Measurements Laboratory

376 Hudson Street
New York, New York 10014-3621



Laboratory ListingI
Date Type Lab Isotope Ser Reported

Value % Error
EML Value Ratio

Rp/EML +/-

0. 146E+02
0. 138E+02
0. 192E+02
0. 115E+02
0. 177E+02
0.336E+02
0.496E-01
0. 160E+00
0. 193E+02
0.100E+02
0.739E+00
0.882E+00
0. 115E+03
0. 108E+03
0.598E+02
0.813E+02
0. 169E+03
0.142E+01

5
2
3
4
4
7

46
26
67
4

105
56
1
1
1
1
2
15

0. 154E+02
0. 173E+02
0.205E+02
0. 122E+02
0.188E+02
0.403E+02
0.654E-01
0. 137E+00
0.286E+02
0. 114E+02
0. 152E+01
0.248E+00
0. 109E+03
0.996E+02
0.561E+02
0.755E+02
0. 173E+03
0.139E+01

I
-144-

93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93

09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09
09

AIR
AIR
AIR
AIR
AIR
AIR
AIR
AIR
SOIL
SOIL
SOIL
SOIL
WATER
WATER
WATER
WATER
WATER
WATER

UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK
UK

MN 54
CO 57
CO 60
CS 134
CS 137
CE 144
AM 241
U BQ
K 40
CS 137
PU 239
AM 241
MN 54
CO 60
CS 134
CS 137
CE 144
AM 241

0.95
0.80
0.94
0.94
0.94
0.83
0.76
1.17
0.67
0.88
0.49
3.56
1.06
1.08
1.07
1.08
0.98
1.02

0.06
0.04
0.05
0.05
0.05
0.07
0.36
0.31
0.46
0.04
0.52
2.02
0.02
0.02
0.02
0.03
0.03
0.16
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INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 4 FY 93

LABORATORY NAME: Martin Marietta K-25 (TN) EZ13 (ORGDP)

PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary

LABORATORY RANK: Above = 17 Same = 0 Below = 16

PREDICTION INTERVALS

ELEMENT

ALUMI NUM
ANTIMONY

ARSENIC
BARIUM

BERYLLIUM

CADMIUM

CALCIlUM

CHROMIUM
COBALT

COPPER

MAGNESIUM

MANGANESE
MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM
THALLIUM

VANADIUM

ZINC

LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

2970
12.0

136
d

d

5.4

38101
6.8

15.6
1180

130000

806

1180

706

0.097
8.0

1000.0

1.0

50.1

d

d

10.0
4520

7560
15.2

203
d

d

22.1

48901

17.4

31.5
1450

183000

1030

1800

974

0.32
9.0

1450

3.2

77.4

d

d

56.0
6370

2470

12.0
129

d

d

3.6
36901

5.6
13.8
1150

124000

781

1110

677
0.074

8.0
1000.0

1.0
47.1

d

d

10.0
4320

8060

17.0
210
d

d

23.9
50001

18.5
33.2
1480

189000

1060
1870

1000
0.34

9.6
1520

3.4

80.3

d

d

61.4

6570

4660

23.1
186

32.5
0.08
23.7

42000

6.8
31

1420

145000

871

1310

791

0.23
7.6

1140

5.2

55

223

0.46

58.2
5270

r

% Score: 89.5
REPORT DATE: 2/4/1994

MATRIX: SOIL

PROGRAM DATA
#LABS #LABS #LABS #LABS #LABS TOTAL

NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0

X 1
0

B 0

U 0
S 1

0

1

0

0

0

0

0

0

0

B 0

1

S X 2

0

B 0

BEN 0
S 0

0

1

25

1

0

0
2

0

0

0

1

0

1

0

0

4

0

0

11

2

0'

5

0

1

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

# OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 2

# OF FALSE POSITIVES: 0

# OF MATRIX SPIKES OUT: 3
SOIL : Sb, Hg, Tt

DUPLICATES OUT: 1

: Sb



-i

INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR 08 4 FY 93

.ABORATORY NAME: Martin Marietta K-25 (TN) (213 (ORGOP)

'ERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary
LABORATORY RANK: Above a 17 Same = 0 BeLow a 16

p

% Score: 89.5

REPORT DATE: 2/4/1994
MATRIX: WATER 1

PREDICTION INTERVALS LASORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

c

425
583

783

31.5

32.7
c

.48.0

137
280
451

11.1

c
48.3

8.0
178

c
37.8

31.1

d

c
325
249

c
520
734

957

38.5

40.0

C

61.2
167
342

552
14.1

c

59.0

10.8
217

c

53.7

39.2
d

C
397
304

c
425

567
783

30.9

32.7
c

46.6

137
277
448

10.8
c

47.2

7.6
176

c

36.1

30.2

d

c
325
249

c
520
750

957

39.0
40.0

C

62.6
167
345
555

14.4

c

60.1

11.1

218
c

55.4

40.1

d

c

397
304

17.6
484
619

917

33
32.8

16.1

53.9
147

319

500
14.9

26.2

52.2

10.5

196
586

43.8

34.1

98.2
1.7

373
262

PROGRAM

#ABS #LABS #LABS

NOT-ID MIS-QUANT FALSE POS

0

0

0

0

0

0

0

0

0

0

0

X 0

0

0

0

0

0

0

0

0

0

0

DATA
#LABS

MSPK OUT

1
0

1

0

0

0

1

0

1
0

0

1

0

0

1

0
0
2

2

0

0

#LABS TOTAL
DUP OUT #LABS

0 34

0 34

0 34

0 34

0 34

0 34

0 34

0 34

0 34

0 34
0 34

0 34

0 34

0 34

0 34

0 34

0 34

1 34

0 34

0 34

0 34

0 34

1 34

# OF ELEMENTS NOT-IDENTIFIED: 0
# OF ELEMENTS MIS-OUANTIFIED: 1
# OF FALSE POSITIVES: 0

9 OF MATRIX SPIKES OUT: 0
WATER :

N OF DUPLICATES OUT: 0

WA

ELEMENT

ALUMINUM

ANTIMONY

ARSENIC

BAR IUM
BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

COPPER

IRON

S UM

MANGANESE

MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC



Qw
INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT
FOR 0B 4 FY 93

LABORATORY NAME: Martin Marietta K-25 (TN) Z1] (ORGOP)
PERFORMANCE LEVEL: ACCEPTABLE - Corrective Actions Necessary
LABORATORY RANK: Above a 17 Same = 0 Below = 16

PREDICTION INTERVALS

WARNING ACTION

LOWER UPPER LOWER UPPER

1160

272
201

c

44.0

25.4

14100

82.5
133

c

795
11.5

d

c

5.2
c

17900

38.5
38.7

27400

70.0
c
c

1470

346

282

c

53.8

31.0
17200

101

163
c

972
16.3

d
c

9.5
c

21900
61.0

49.7

33501
101

c

c

1130
264

192
c

44.0

25.0
14100

82.5
133

c

795
11.0

d

c

4.7

c
17900

36.1

37.5
27400

66.7
c
c

1510
354

291
. c

53.8
31.4

17200

101
163

c

972
16.8

d

c

10.0
c

21900
63.5

50.8
33501

105
c

c

LABORATORY

REPORTED

VALUE 0

1310
294

218
0.44 U

45.2

25.7
16700

88.6
140

2.4 U
857

15.7
2490 B
0.67 U
8.6

7.4 U

20800

47.7

48.4

31200
88.3 S

2.8 u
8.9 9

PROGRAM DATA
#LABS #LABS #LABS #LABS #LABS TOTAL
NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #UBS

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

34

ELEMENT

ALUM INUM
ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM
CALCIUM

CHRONIUM

COBALT

COPPER

MAGNESIUM
MANGANESE
MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM
VANADIUM
ZINC

ELEMENTS NOT-IDENTIFIED: 0

ELEMENTS MIS-QUANTIFIED: 0
FALSE POSITIVES: 0

9 OF MATRIX

WATER :

SPIKES OUT: 0

# OF DUPLICATES OUT: 0

0

% Score:
REPORT DATE:

MATRIX:

89.5

2/4/1994
WATER 2

E

OF

OF

OF



AEGIN 4
O4ANIC PERFORKANCE EVALUATION SAMPLE
INDIVIDUAL LAOBMATORY RJMMART REPORT

FOR as 4 FT 93

LABORATORY: Martin Marietta ONCOP (TN)
PERFORANCaES ACCZPTA&LE - Response Explaining Deficiuicy(i.,) RequIred

OANK: Above a 6 Zen w 0 Setok a .

X SCORE: 75.5
REPORT DATE: 12/21/93

MATRIX: WATER

P.EDICTIOU INTERVALS LABORATORY I PROGRAM DATA
WARNING ACTION DATA I LA#s ELAIS #LAOS TOTAL

LOER UPPER LOWER IPPER CONC NIS-OUT NOT-1D 10-CPD #LARS

TCL VOLATILE

2-lUTAMONE
TETRACNLORNeTHtNE
1, 1 ,2.2-TETRACbLOT,'.-
TOLUENE
STIRENE

TCL SENIYOLATILS

V1S(2-CLORETNTL)ETHER
2,2'-OYIISI(1-CNLOROPIOPANE)
NITROM117fidE

NAPNTHALENE
DIMETNET. PNHIALATE
ACNJAPHTNEHE
2,4-oNITRPENOL
4-ER1COPlENL PEM ETHUA

ENAOLCU RO6ENE
PHEVANTHRENE

PYREME
SEM20(K)PLUOANTHENE
DIU!NU(A,8)ANTHRACEME

TCL PESTICIOES

8ETA-UCH
GAWA-MC (LINDAME)
ALDRIM
DIELDRIN
4 , *-0E
ENDIN
EISOUJIFAX SULFATE
4,46-0T
METMOXYCNLOR
GANNA-CHLOROANE

NON-TCL VOLATILE

BENZEE,DICHLn*M- (n M. OR P)
)IDRAZINE,)IMETHYL-
PROPANE, 1,2-D015mc0-3-CNLORG-

WMa-TCL SENIVOLATILE

ANILINE
SMMIC ACID
UENZTL ALCOuHOL

130
NU
81
mu
89

19
i'

6
29
23
49
23
24
16

45
14
22

0.079
0.48
0.15
0.2

0.53
0.56
0.33
0.55

1.2
0.5

210
Nu

110
MIi

110

27
28

25
34
31
52
31
32
21

79
20
37

120 220
hu MU
76 i?2
MU mU
86 110

15 25
T7 29
?5 43

15 29
28 35
22 32
44 17
22 32
23 36
16 22

43 97
13 21
20 39

0.12 0.072 0.13
0.75 0."4 0.82
0.24 0.14 0.26
0.28 0.19 0.29
0.73 0.5 0.75
0.76 0.54 0.79
0.73 0.5 0.78
0.77 0.52 0.8

1.8 1.1 1.9
0.69 0.48 0.79

200
9

Ico
10
V7

26
28

23
16 X
32 S
45 5
31
32
22 S

83 S
16
29

0.089
0.043 X
0.018 X
0.19 $
0.6

0.56
0.67
0.93 x

1.7
0.38 1

3
0

0
2

6
6

3
14
6
a
6
6
8

12
9

5
6
7
6
4
7
7
6
3
3

51
so
51
51
51

51
51

51
51
50
51

51

49
51

47
51
51
50
51
51
50
sI
51
so

43
0

34

51
SI
51
51
51

51
51

51
51
51
51
51
51
51
51
51

51

51
51
51

51
5'
51
51
51
51

51

51
51
51

46
0 MR

35

0 HR
0 &

37

35
4

16
43
47

$1
51
51



REGION 4
ORCANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LAIRATORY SLISIAIY REPORT

FOR 0 4 FT 93

y,,,TmRys Martin mawietta OMP (Tm)
,Rf0gMANcE ACCEPTABLE - Response Expiaining Deficl Ipy( is) Raquired

RAN: Above- 6 same a 0 selow a a

DltENZOTNIHEME

TCL VOLATILE CContuminnts)

TRICKLOROETHINE

uwg-TCL SENIVOLATILE (Contminents)

2-PENTAXONE4-HDROXmY4-MET
WIIOXLIKE,IETNTL-

% SCONE: 7S.5
REPORT DA7E: 12/21/93

MATRIX; WATER

POEDICTION INTERVALS LABRATORY PROGRAM DATA
MARKIMG ACTION DATA ILAIS CLASS LAS TOTAL

LOWER uPPIR LEiN UPPER Cuic a I HIS-OT NOT-ID ID-CPD NLABS

38 0 51 51

3

120
16

7 51

47 4 51
50 1 51

# Of TCL CQ4PO=JSiDNOT-IDENTIFIEDS 0
0 OF TCL COIP MSD MI5-JQATIFIEAI 5
S OF TCL CNTAMINANT': 0

* OF NON-TCL COMPOUNDS NOT-IDENTIFIEDs I
* OF N0N-TCL CONAMINATS# 0



REGON A
ORGANIC PERFORMANCE EVALUATION UAMPLE
INDIVIDUAL LAuOATORY SL0ARY REPOT

FO W6 1 FT 94

LAB8OATORY: Martin NMrietta M00P (T)
PfRFORMANCE: UNACCEPTABLE - ReApone ExplaIning DoefIcImny(1es) Rewjired

RAMa Above * 8 5ame 0 a .tou u 0

P49DICTIOM INTERVALS LAMRATRY
WARNING ACTION DATA KLABS

COMPOUND. LOEI UPPER LOWE UpEl COWC N i-ONT

TCL VOLATILE

I sCOE: 64.3
REPORT DATE: 12/2/93

MATRIX: WATER

PROGRAN DATA
LAS *LABS TOTAL

NOT-ID 1D-CPD SLABSS

CHLOPOU
2-BUTAtONE!
CiS-1,3-DICNLDOSPROPENE
1.1,2,2-TETRACKLOROETANE
CNLOROEM2ENE
STYRENE
XYLINUS (TOTAL)

TCL hENIVOLATILE

4-METHYLPNENOL
ISOPHOROWE
1,2,4-TRICHLOROSIKZENE
NAPHTNALEME
4-CXLOWO-3-MTHTL PHENOL
2-NETNTLMAPNTHALENE
NEKACHLCOCYCLOPENTAD ZENE
2-CLORMONAPNTHALEME
ACENAPNTHENE
2,4-DIMITTOLUENE
PNiNAN1HRENE
01-U-UTYLPHTNALATE
PYREME
SENZO(B)PLUORANTHENE
EN20(CN, I)PIRTLENE

TCL PESTICIDES

ALPNA-WIC
BETA-B1NC
GAMMA-5NC CLINDANE)
NEPTACHLOR
ALORIN
UEPTACNLOR EPOlDE
AR0OCLM-1016
ANCL0B-12"

NM-TCL VOLATILE

IPICNLOROYORIN
PROANI, 1.2-011R4040-3-CnLOR0-

NUN-TCL SENIVOLATILE

BETA-INC
ENORIN
PARATHION
PHENIL,4-CNLOIO-

71
78
89
MU
31
92
90

21
13
25
13
19
12
MU
14

64
34
13
31
20
22

0.14
0.27
0. Is
0.2A
0.12
0.3
2.1
1.2

90 65
130 71
100 87

NU mU
36 30

100 90
110 87

40 19
23 12
48 22
27 11
31 17
21 11
mU MU
26 12
92 41
97 59
49 31
22 12
&2 26
31 19
39 20

93
140
I00

Mu
37

100
110

51
26
52
29
33
22
NU
28
96

100
51
24
67
32
42

0.22 0.12 0.23
0.38 0.25 0.4
0.24 0.14 0.25
0.43 0.23 0.44
0.28 0.096 . 0.3
0.45 0.28 0.47
3.8 1.8 4.1
1.9 1.2 2

79
80
91
9

31
91 8
92

36
20
49 s
25
10 u &
21
22
23
96 S9d sor
47
13
311
26
31

0.34 X
0.77 X
0.34 X
0.5 X

0.24
0.58 X
4.1 5
2.6 X

0 MR

30
0 MR

24
30

29
29
29
28
28
29
29

29
29
29
21
28
29
22
29
29
29
29
29
29
29
29

29
29
29
29
28
29
25
29

29
29
29
29
29
29
29

29
29
29
29
29
29
29
29
29
29
29
29
29
29
29

29
29
29
29
29
29
29
29

29 0 29
9 20 29

0
14
0
a

29
15
29
21

29
29
29
29



REGION 4
ORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LAIROATOY ILEMARY REPORT

FOR go 1 FY 94

LABORATORY: Martin Marietta OftP (TN)
PEAFORMANCZ; UNACCEPTABLE - Response Explainirg DfIcIS cy(f@E) RqUired

RANKI Above a 8 S00 a 0 aiomu a0

z SCnAE: 6.3
REPORT DATE: 12/2Z/93

MATRIX: WATER

PREDICTION
MARNING

LOWER UPPER

INTERVALS I LAATCNY
ACTION DATA

LOME UPPER cmic a
#LASS

MIS-UT

PROGRAN DATA
#LAHS LA

Ma-to 1D-CP0

0 OF TCL CMPOUNDS NOT-IDENTIFIEDs I
0 Of TCL COMPOUNDS M1S-GJANTIFIE: 6
0 OF TCL CONTANINANTZ: 0

f OF NON-TCL COGUNDS NOT-10ENTIFIED: 0
# of NON-TCL CONTAMINANTS: 0

TOTAL
OLAUt



h
~. 4M,~

INORGANIC PERFORMANCE EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

FOR Q8 1 FY 94

LABORATORY NAME: Martin Marietta K-25 (TN) (A23 (ORGOP)
PERFORMANCE LEVEL: UNACCEPTABLE, Corrective Actions Mandatory
LABORATORY RANK: Above = 26 Same = 0 Below = 2

PREDICTION INTERVALS

WARNING ACTION

LOWER UPPER LOWER

7480
c

38.1
147

1.2

10.9
17200

1840

19.7
296

19700

185
7610
2170
2.3

20.2

1000.0

2.1

3.2
d
d

23.8
327

19500
c

68.9
182

1.7
17.1

21000

2250
24.1

362
26800

239
9430
2650

3.8
30.2
2350

6.1
5.9
d

d

46.5

400

6170
c

34.7
143

1.1

10.2

17000

1820
19.6
289

18900

179
7410

2170
2.1

19.1

1000.0

1.6

2.9
d

d

21.3
324

LABORATORY

REPORTED

UPPER VALUE 0

20800
c

72.2
186

1.7

17.8
21200

2260
24.2

370

27600
245

-9630
2650

4.0

31.2

2530

6.5
6.2
d

d

49.0

403

13300
6.1

54.2
160

1.3

15.9
18900

1950
20.5

334
22700

202
8010
2330

2.7

24.6

1450

5.5

2.7
229

0.97
33.5
368

PROGRAM DATA '
#LABS #LABS #LABS #LABS #LABS TOTAL
NOT-ID MIS-QUANT FALSE POS MSPK OUT DUP OUT #LABS

0

BN 0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

S 0
X 1

B 0

BWN 0
0

E 0

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29-

29

29

# OF ELEMENTS NOT-IDENTIFIED: 0
# OF ELEMENTS MIS-QUANTIFIED: 1
# OF FALSE POSITIVES: 0

a

# OF MATRIX SPIKES OUT: 2
SOIL : Sb, Tt

*DUPLICATES OUT: 0

% Score:
REPORT DATE:

MATRIX:

71.2

2/4/1994
SOIL

ELEMENT

ALUM I NUM
ANTIMONY

ARSENIC
BAR IUM
BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

LEAD

MAGNESIUM
MANGANESE
MERCURY

NICKEL

POTASSIUM

SELENIUM

SILVER

SOoIUM

THALLIUM

VANADIUM
ZINC

.~Q\\F .~SX



ABORATORY NAME: Martin Marietta K-25 (TN) [A2] (ORGDP)

7ERFORMANCE LEVEL: UNACCEPTABLE, Corrective Actions Mandatory

.ABORATORY RANK: Above = 26 Same = 0 BeLow = 2

PREDICTION INTERVALS LABORATORY

WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE 0

973

60.0
38.7
1900
44.5

77.7
6180
50.3
96.8

131

566
33.0

5000.0
106
7.4
106

9100

24.8

c

7320
36.7

120
101

1190

107

59.0

2320
54.4

95.0

7550
61.5

118

161

691

45.6
5830

130
10.6

130
12000

36.2
c

8950
50.7

147

124

973

60.0
36.5
1900
".5
77.7
6180

50.3
96.8

131
566

31.6
5000.0

106
7.0
104

8780

23.5

c

7320
35.1

120
101

1190

113

61.2
2320
54.4

95.0
7550
61.5

118
161

691

46.9

5830
130

11.0
132

12300

37.4

c
8950
52.2

147

124

1070

66.7
56

2120

43.3

75.4

6570
45.8

97.2
141

556

43.3

4770

107
11.8

102

10200

35.5
4

8260
45.8

127
100

PROGRAM
#LABS #LABS #LABS
NOT-ID MIS-QUANT FALSE POS

0

a 0
0

0
X 0
X 0

E 0
X 0

0

0
X 0

0

BE 0
E 0

X 1

X 0

0

SN 0

B 0
E 0

0
0

X 0

DATA

#LABS

MSPK OUT

0
2

4

0
0
0
0
0
0
0

0

3

0

0

0

1

0
0

3

0
0

#LABS TOTAL
DUP OUT #LABS

29

29
29
29

29
29

29
29
29
29

29

29
29
29
29

29

29

29

29

29

29

29

29

t OF ELEMENTS NOT-IDENTIFIED: 0
t OF ELEMENTS MIS-QUANTIFIED: 7
t OF FALSE POSITIVES: 0

d

I OF MATRIX

1ATER : Se
SPIKES OUT: 1

* JPLICATES OUT: 0

% Score:
REPORT DATE:

MATRIX:

71.2

2/4/1994
WATER 1

ELEMENT

LUMINUM
UMTIMONY

4RSENIC
IARIUM

IERYLLIUM

ADIUM

:ALCIUM

NHROMIUM
'BALT

.EAD
4AGESIUJ -

tANCANESE
IERCUIRY
LICKEL

OTASSIU14

ELEHIUM
ILVER

= Ium

'HALLIfM
1ANADIUN
119C

INORGANIC PERFORMANCE EVALUATION SAMPLE

INDIVIDUAL LABORATORY SUMMARY REPORT

FOR QB 1 FY 94



.

LABORATORY NAME: Martin Marietta K-25 (TN) [A2] (ORGDP)

PERFORMANCE LEVEL: UNACCEPTABLE, Corrective Actions Mandatory

LABORATORY RANK: Above = 26 Same = 0 BeLow a 2

% Score: 71.2

REPORT DATE: 2/4/1994

MATRIX: WATER 2

PREDICTION INTERVALS LABORATORY

ELEMENT WARNING ACTION REPORTED

LOWER UPPER LOWER UPPER VALUE Q

PROGRAM DATA

#LABS #LABS #LABS #LABS
NOT-ID MIS-QUANT FALSE POS MSPK OUT

#LABS TOTAL

DUP OUT #LABS

ALUMINUM

ANTIMONY

ARSENIC

BARIUM

BERYLLIUM

CADMIUM

CALCIUM

CHROMIUM

COBALT

*OPPERI RON

LEAD

MAGNESIUM

MANGANESE

MERCURY
NICKEL
POTASSIUM

SELENIUM

SILVER

SODIUM

THALLIUM

VANADIUM

ZINC

1080
171

19.6
464

24.4

28.2
5000.0

20.6
57.2
72.9

535

66.1
6430

40.3

0.34
40.0

5130
29.0
35.9

5000.0

16.9
57.9

72.9

1310
277

31.0

567
29.8
35.7
5800
27.4
69.9
91.8

654

94.5

7860
49.3

0.76
41.2

7090
37.1
44.5

5440

32.3

73.8
89.1

9 OF ELEMENTS NOT-IDENTIFIED: 0

# OF ELEMENTS MIS-QUANTIFIED: 5
9 OF FALSE POSITIVES: 0

# OF MATRIX

WATER : Se
SPIKES OUT: 1

. # OF DUPLICATES OUT: 0
WATER :

1080
159

18.4

464

24.4

27.4
5000.0

19.9
57.2
70.9

535

63.0
6430

40.3

0.30
40.0

5000.0
28.2

35.0
5000.0

15.2
56.2
72.9

1310
289

32.2

567
29.8
36.5

5860
28.1

69.9
93.8

654

97.6

7860
49.3

0.80
42.6

7300
37.9
45.5

5520
34.0

75.5
89.1

1120

200
29.1

513
23.9
29

5060
19.1
58.9
80.7

526

87.7

6530
41

0.21
30.9
6000
37.3
40.2

5140

26.3
64.8

71.6

0

0

0

0

X 0
0

BE 0
X 0

0

0

X 0

0

E 0
E 0

X 1
B 0

0

S 0

0

BE 0
0

0

X 0

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29

29
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UNITED STATES ENVIRONMENTAL. PROTECTION AGENCY
OFFICE OF RESEARCH ANC DEVELOPMENT

ENVIRONMENTA_ MONITORING SYSTEMS LABORATORY-LAS VEGAS
P.O. BOX 93478

LAS VEGAS, NEVADA 89193-347F
(702'798-2100 - FTS 5-5-21MO

JAN18 1994

Ms. Larissa Welch
Martin Marietta Energy Systems, Inc.
Oak Ridge Gaseous Diffusion Plant
Hwy. 58, Drop Point A-20, Box 2003
Oak Ridge, TN 37831-7440

Dear Ms. Welch:

A report of your participation in the water pollution sample
study, WPO31, is enclosed. True values and acceptance limits for
analytes in the multi-laboratory study are also furnished.

We would be glad to provide any further assistance you nay
reauire regarding the WPO30 study.

Sincerely,

Harold A Vincent
Chemist
Quality Assurance Research Branch, QAD

Enclosures
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WATER POLLUTIOh STUDY NUME WPO31
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INTRODUCTION

The Proficiency Environmental Testing Program is
designed to evaluate your laboratory's performance against
other participating laboratories on the same set of
standards. Standard levels have been chosen to assist you
in ensuring that the procedure is in-control. In most
cases, standard levels are not designed to challenge the
detection limits of the method.

The following information is provided to assist you in
the evaluation of the report. All statistical measures have
been calculated based upon generally accepted formulae.

Your Result: Every effort has been made to insure
correct data entry. Should you find a data entry
error please notify Analytical Products Group and
we will adjust the data and reissue the report.

Reference Value: The reported Reference Value is
the calculated True Value of the standard based
upon the actual composition of the standard.

Mean of Reporting Laboratories: This value is the
Mean value of all reporting laboratories after
Outliers have been removed. Please note the
normalization of Solids data discussed below.

Standard Deviation: This parameter is also
calculated on the data set after Outliers have
been removed.

Outliers: Outliers are evaluated based upon the
ASTM recommended t Test at the 0.05 significance
level. Outliers are marked in the report for
rapid identification. APG will provide additional
information on Outliers as requested. Outliers do
not necessarily indicate poor performance. They
can be caused by a faulty standard, calculation
errors, or a dilution error. However, a review of
each element of the analytical process is

Th@ of Quaty 2730 Washington Blvd., Belpre. OH 45714 800-272-4442 614-423-4200

AnakjcW prodxt Group, Wc
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indicated. If we can assist you in resolving why
a value was an Outlier, please contact APG.

Solids Standards: Solids standards are
individually prepared and each standard has a
unique Reference Value. In order to allow
comparison between laboratories, the reported
Means and Standard Deviation have been normalized
based upon the following formula:

X = (Reference Value-Your Result)/Reference Value

The resulting statistics are therefore reported as
relative values. The Relative Error is related to
the Mean and the Relative Deviation is related to
the Standard Deviation.

Deviation from the Mean or z score: This result is
an expression of how far your reported value was
from the Mean of all reporting laboratories in
terms of number of Standard Deviations. As a
point of reference, EPA Warning Limits are 1.96
deviations from the Mean and EPA Acceptance Limits
are 2.58 deviations from the Mean.

Comment Line: Following the Deviation from the
Mean for each parameter is a Comment line. The
Comment line may have one of the four entries:

Entry Description

Unreported No data was submitted

Warning Data between 1.97 and 2.58
Deviations Data outside 95%
Confidence Interval

Unacceptable Data more than 2.58 Deviations
Data outside 99% Confidence
Interval

Blank Data within 95% Confidence
interval

of Th Masr 2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200
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These notations can be used as a guideline in
evaluating your performance.

Cor=ent Section: This section contains comments
submitted to Analytical Products Group by program
participants. It also contains comments from APG
to participants concerning unusual characterist.cs
of the data set or problems with standards which
could influence the interpretation of the data.

Perforances Evaluation Si=mary: This section
simarizes performance data in a format similar to
the USEPA D-R-QA Report. Detailed infornation on
each parameter is included in the main report.

Certification: This program meets the requirements
ISO/?rMCO N263 which is the protocol for ?roficiency Testing
of Analytical Laboratories. This program is also a part of
the ISO 9001 registered quality system of APG as audited by
the American Association for Laboratory Accreditation

Submitted: ?ebruary 17, 1994

Tho-mas V. Covner
General Manager

APG The Measuw

Ar-ahbcd od ct Group, 6v

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 644-423-4200
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Performance Evaluation Summary

Customer Code: 8254

Parameter

January, 1994

Ref
Level Reported Value Mean

Std

Dev Acceptance Range

Standard: Demand mg/L

Biochemical Oxygen Demand
Biochemical Oxygen Demand
Chemical Oxygen Demand
Chemical Oxygen Demand
Total Organic Carbon
Total Organic Carbon

Standard: Nutrients mg/L

Ammonia Nitrogen as N
Ammonia Nitrogen as N
Nitrate Nitrogen as N
Nitrate Nitrogen as N
Orthophosphate as P
Orthophosphate as P
Total Kjeldahl Nitrogen
Total Kjeldahl Nitrogen
Total Phosphorus as P
Total Phosphorus as P

Standard: Solids mg/L

Total Suspended Solids
Total Suspended Solids

1
2

1

2

1

2

125.06

41.14

200
71

81.2
24.9

0

0

0

0.32
8.06
NA

NA

0.22
5.80

0.476
1.022
0.14
9.55

133.300
41.360

214.600
66.590

80.800
25.070

0.302
7.986
0.609
6.372
0.206
5.457

0.382
1.505
0.110
9.507

128.103
39.047

202.147

61.032
81.681

25.261

0.326
8.091
0.620
6.321
0.207
5.465
0.520
1.639

0.112
9.254

18.641
6.639

18.088

7.708
2.888
1.223

0.100
0.724
0.072
0.586
0.013
0.338
0.214
0.400
0.018
0.803

80.009
21.919

155.480
41.144
74.229

22.105

0.068
6.224

0.433
4.808
0.173
4.592

0.000
0.607
0.065
7.183

176.197

56.174

248.813
80.919
89.132
28.417

0.584
9.958
0.807
7.833
0.241
6.338
1.072
2.672

0.159
11.326

Unreported
Unreported

1 51 55.600 50.347 3.801 40.541 - 60.153
2 148 176.500 164.665 11.533 134.911 - 194.419

0

Page: 1

Comment

U

6
.4

.4

U
I,

6

1
2

1
2

1
2

1

2

1

20



Customer Code: 8254

Parameter
Total Dissolved Solids
Total Dissolved Solids

January, 1994

Level
1

2

Reported
168

273

Ref
Value

157.100
253.400

Mean
162.344
261.632

Std

Dev

19.678

28.314

Acceptance Range
111.574 - 213.114

188.582 - 334.681

Standard: Oil & Grease mg/L

Oil & Grease
Oil & Grease

1

2

fQ
0

0

6.15
34.9

4.984

37.450
5.204 2.069

33.445 4.245

75 79.630 77.510 3.858
126 135.090 132.025 5.091
22.0 20.820 20.697 1.681
1.47 1.480 1.544 0.185

101.2 106.920 107.116 6.641
88.7 96.190 94.466 5.107
691 699.000 696.793 31.068
846 852.000 855.802 29.770
1.56 1.510 1.479 0.099
24.2 24.120 23.730 1.049
74.7 72.070 70.290 5.323
27.2 26.290 26.389 1.351
70.7 69.480 70.093 4.483
130 126.350 125.441 7.600

71.040 69.250 68.887 5.021
118.043 135.220 133.776 12.844

54 58.190 59.491 5.962
94 103.020 100.364 4.115

0.000 - 10.541

22.493 - 44.397

67.556

118.889

16.359

1.067
89.983
81.290

616.637

778.995

1.224
21.024

56.556

22.903

58.525

105.834
55.933

100.639
44.110
89.747

87.465
145.160

25.034
2.020

124.249

107.642

776.949

932.609

1.734

26.436
84.023
29.875

81.660
145.048
81.841

166.913

74.873
110.982

0
Page: 2

Comment

Standard: Minerals mg/L

Alkalinity as CaCO3
Alkalinity as CaCO3
Calcium
Calcium

Chloride
Chloride
Conductivity umho/cm
Conductivity umho/cm
Magnesium

Magnesium
Potassium
Potassium
Sodium
Sodium
Sulfate

Sulfate

Total Hardness as CaCO3
Total Hardness as CaCO3

0



0
Customer Code: 8254

Parameter

January, 1994

Ref
Level Reported Value Mean

Std
Dev Acceptance Range

Standard: pH Units

1 4.0
2 7.2

4.190
7.673

4.075 0.237
7.416 0.314

3.463 - 4.687

6.606 - 8.226

Standard: Trace Metals ug/L

0

04

30.820
462 .240

456.990

515.150

33.460

416.400
904.590

2196.980
32.660

236.180
49.710

298.250
72.930

139.780
58.440

189.220
166.870
222.500
45.470

166.740

162.560

36.755

470.065

471.558
541.574

34.206

412 .598
900.649

2207.783

32.502
233.300
48.617

288.004
72.455

139.231

58.715
190.791

165.748

223.086
45.918

167.346
160.427

8.642
46.994

41.982

29.242

5.869
44.296

33.715
88.539

1.681
10. 544

7.257
19.668
4.477

8.224
5.371

12.383

8.539
12.777

3.337

6.393

9.226

36.7

458
464

524

33.2
412

907
2190
29.7

215

48.4
289
70.3
135
60.0
189
164

218
46.0
170
165

679

pH

pH

Page: 3

Comment

Aluminum
Aluminum
Antimony

Antimony

Arsenic
Arsenic
Barium

Barium
Beryllium
Beryllium
Boron
Boron
Cadmium

Cadmium
Chromium
Chromium

Cobalt
Cobalt
Copper
Copper
I ron
Iron 690.900 685.859 38.744 585.900 - 785.817

14.458
348.819
363.244

466.130

19.064
298.314
813.665

1979.353

28.165

206 . 096

29.893
237.261

60.904
118.013
44.858

158.842
143.717

190.122

37.309

150.852
136.624

I

6
'4

'p

4d

4
'p

if
'p

6

59.051
591.310

579.872
617.018
49.348

526.882
987.633

2436.213

36.840
260. 504
67.341

338.747
84.006

160.448
72.573

222.740

187.778
256.049

54.527

183.840
184.230



Customer Code: 8254

Parameter

Lead

Lead

Manganese
Manganese

Mercury
Mercury

Molybdenum

Molybdenum
Nickel
Nickel
Selenium
Selenium
Silver
Silver
Thallium
Thallium

Vanadium
Vanadium

Zinc
Zinc

January, 1994

Level

1

2

1
2

1
2

1
2

1

2

1
2

1

2
1
2

2
1

2

Reported
62.0
455
23.9

178

0.806
4.10
151

294

78.1

285
37.8
61.1
30.4
352

154.1
275

176

1490

67.5
135

Ref
Value
63.780

451.810
23.170

182.210
0.710
3.810

153.550

294.300
74.820

281.310
39.080
61.410

30.800
352.060
152.980
250.330
175.720

1490.820
69.660

Mean
62.815

444.392
23.998

181.238
0.770
3.897

145.706

282.706
75.043

281.565
37.978
61.117
30.491

348.900
148.118
249.400
174.325

1486.539

70.287

Std

Dev
8.114

30.883
1.598

10.302
0.203
0.551

11.342

15.845

6.043
12.182
4.244

6.189
2.992

24.298

11.689

19.130

7.622

61.526

4.078

Acceptance Range
41.882 - 83.748
364.713 - 524.070

19.875 - 28.122

154.658 - 207.818

0.246 - 1.294

2.476 - 5.318

116.444 - 174.967

241.826 - 323.586

59.451 - 90.634

250.136 - 312.995

27.028 - 48.928

45.151 - 77.084

22.773 - 38.210

286.210 - 411.590

117.961 - 178.276

200.044 - 298.756

154.660 - 193.990

1327.803 - 1645.275

59.766 - 80.807
144.300 145.858 8.148 124.836 - 166.881

Standard: Phenol mg/L

0.300 0.033
2.979 0.252

0.215 - 0.384
2.329 - 3.630

Standard: Cyanide mg/L

1 0.2146 0.195 0.195 0.028

0

0

0

Page: 4

Comment

0 Phenol
Phenol

1
2

0.3235

3.062
0.310
3.004

Cyanide 0.124 - 0.266



Customer Code: 8254

I' ii
Ref

Level Reported Value

2 4.212 4.297

Std
Mean Dev
4.255 0.397

Acceptance Range
3.229 - 5.280

Standard: Residual Chlorine mg/L

Residual Chlorine
Residual Chlorine

1

2

0.30

1.26
0.441
1.276

0.424 0.076
1.272 0.138

0.230 - 0.619
0.917 - 1.627

Standard: Fluoride mg/L

Fluoride
Fluoride

1 0.97

2 14.0
0.990 0.988 0.070
14.027 14.125 0.598

0.807 - 1.168
12.584 - 15.667

Standard: Total Organic Halide ug/L

Total Organic Halide
Total Organic Halide

1
2

13.75

181.9
14.570 14.806 2.591

196.690 192.771 25.510

Standard: Hexavalent Chromium mg/L

Hexavalent Chromium
Hexavalent Chromium

Standard: Uranium ug/L

1

2

NA

NA

0.070
0.451

0.067 0.006
0.447 0.022

0.052 - 0.082 Unreported

0.391 - 0.504 Unreported

1 85
2 535

90.090 87.271 6.808 69.707 - 104.836
550.600 499.571 47.920 375.939- 623.204

Parameter

Cyanide

-4

0

0

0

Page: 5

Comment

January, 1994

I

8.121 -

126.956 -

21.491

258.585

Uranium
Uranium

I

6
4
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Customer Code: 8254 January 1994 Page: 1

Standard: Demand

Parameter: Biochemical Oxygen Demand

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your - Recovery:
Deviation from Mean - z Score:

mg/L

125 . 06
133.300
128.103
18.641
97
96.101
93.818
0. 163

* Comment:

Parameter: Biochemical Oxygen Demand

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your %- Recovery:
Deviation from Mean - z Score:

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z-Score

mg/L

41.14
41.360
39.047
6.639

102
94.407
99.468
0.315

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

APG TheM.asur

SOuai"t'
MAnkjbcW oi ?,t Grow, W-c

2730 Washington Blvd., Belpre OH 45714 800-272-4442 614-423-4200
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Customer Code: 8254 January 1994 Page: 2

Standard: Demand

Parameter: Chemical Oxygen Demand

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Chemical Oxygen Demand

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

20 C
214.600
202.147
18.088
72
94.197
93.197
0 .119

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z-Score

mg/L

71
66.590
61. 032
7.708

76
91.653

106.623
1.293

Comment:

Level 2

Recovery
80 100 120

I- -
-4 -2 0 2 4

z-Score

AG The Meusgjre

/of Qu'ly

Anob~~ ~odCt. Group, ky

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200
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Customer Code:

Standard: Demand

8254

Parameter: Total Organic Carbon

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your i Recovery:
Deviation from Mean - z Score:

January 1994

mg/L

81.2
80.800
81.681
2.888

40
101.090
100.495

0.166

Level 1

Recovery
Ton80 100 120

Comment:

-2 0 2 4
z-Score

Parameter: Total Organic Carbon

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

24 . 9
25.070
25.261

1.223
43

100.763
99.322
0.295

mg/L

80

-4

Level 2

Recovery
100

100 120

-z02 4
z -Score

=1

Comment:

AG Th Measum

AG 
of Quality

Anokpc ft Cr~ ow, kyL

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

Page: 3

-4

80 12In

I-2 2 4

120



Customer Code:
Page: 4

Standard: Nutrients

Parameter: A-onia Nitrogen as N

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

0.32
0.302
0.326
0.100

87
108.064
105.960

0 . 064

Level I

Recovery
I0 nr

-2C

-4
-2

Comment:

Parameter: A-monia Nitrogen as N

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

mg/L

8 .06
7.986
.091

0.724
85

101.313
100. 927

0.043

Comment:

0
z -Score

Level 2

2 4

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Mew

AG of Qa/fly

Ancakj 7 GrOdub up, k-c-

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614423-4200

llll

8254 January 1994

80 -
20

- 2 2 4
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Customer Code: 8254 January 1994 Page: 5

Standard: Nutrients

Parameter: Nitrate Nitrogen as N mg/L Level 1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Recovery
100

NA
0 .609
0.620
0.072

49
101.841

0.000
-4

-.2

Unreported

0
z-Score

Parameter: Nitrate Nitrogen as N

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your -. Recovery:
Deviation from Mean - z Score:

Comment:

NA
6.372
6.321
0.586

55
99.195

0.000

Unreported

AG ~h. MO.3.A,.

Aat of Ouai
Anak ?rouct Croup, k'c

2730 Washington Blvd., Belpre, OH 4571A 800-2724442 614-423-4200

2 4

mg/L Level 2

Recovery
100 12080

-4 -2 0
z-Score

2 4

120

- 2
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Customer Code: 8254 January 1994 Page: 6

Standard: Nutrients

Parameter: Orthophosphate as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Orthophosphate as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

0.22
0.206
0.207
0.013

41
100.500
106 .796

0.974

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z-Score

mg/L

5.80
5.457
5.465
0.338

44
100.145
106.286

0.990

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Measure

APG of Qualtry

&-kJzc bOd VUc Gvoup, kIc

2730 Washington Blvd., Belpre OH 45714 800-272-4442 614-423-4200
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Customer Code: 8254 January 1994

Standard: Nutrients

Parameter: Total Kjeldahl Nitrogen

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Total Kjeldahl Nitrogen

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your i Recovery:
Deviation from Mean - z Score:

mg/L

0.476
0.382
0.520
0.214

46
136.019
124.607

0.203

mg/L

1.022
1. 505
1.639
0.400

43
108 . 914

67. 907
1.542

-4 -2

Comment:

AG rho measureA ?G of Ouallty

Anakpc~ Grow Cu, k-w

2730 Washington Blvd., Belpre. OH 45714 800-272-4442 614-423-4200

Page: 7

Level 1

Recovery
10 ((
100 20

U'
-4 -2 0 2 4

z - Score

Level 2

Recovery
100

.20

-0

z -Score
2 4

0

120

12q0

2 4
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Customer Code: 8254 January 1994 Page: 8

Standard: Nutrients

Parameter: Total Phosphorus as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

*Comment:

Parameter: Total Phosphorus as P

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

0.14
0.110
0.112
0.018

53
101.550
127.273

1.553

Level I

Recovery
1 00

-4 -2 0 2 4
z-Score

mg/L

9 .55
9.507
9.254
0.803

57
97.344

100.452
0.368

Comment:

Level 2

Recovery
80 100 120

I.-4 -2 0 2 4
z -Score

APG T he Measure

Of Qualiy
AnakpcW Proct G-Oup, ky

2730 Washington Blvd., Belpre OH 45714 800-272-4442 614423-4200

USA Lk

80 720



January 1994

Standard: Solids

Parameter: Total Suspended Solids

Your Result:
Reference Value:
Relative Error 0:
Relative Deviation :
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Total Suspended Solids

Your Result:
Reference Value:
Relative Error % :
Relative Deviation %
Number Reporting:
Average % Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

mg/L

51
55.600

9.448
6.836

122
90.552
91.727
0.172

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z -Score

mg/L

80
148

176.500
S.705
6.534

121
93.295
83.853
1.445

-4 -2

Comment:

Level 2

Recovery
100

0
z - Score

120

2 4

APG The Me~wu

of Quahty

MOAcol~odcts Gmp kvc.

2730 Washington Blvd., Belpre OH 45714 800-272-4442 614-423-4200

Customer Code: 8254 Page: 9

'120)



LVA 8

Customer Code: 8254 January 1994 Page: 10

Standard: Solids

Parameter: Total Dissolved Solids

Your Result:
Reference Value:
Relative Error :
Relative Deviation :
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

802

Level 1

Recovery
10c.

168
157.100

3.338
12.526
54

103 .338
106.938

0.287
-4 -2 0

z-Score
Comment:

Parameter: Total Dissolved Solids

Your Result:
Reference Value:
Relative Error % :
Relative Deviation *:
Number Reporting:
Average % Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

mg/L

273
253.400

3.248
11.174
58

103.248
107.735

0.402

8 0~ 100 120

-4

Level 2

Recovery
100

-2

Comment:

I.
0

z-Score

AG TheMoist.,

AG of Qualiny

Ac-J rodut CIoup GW ky

2730 Washington Blvd., Belpre. OH 45714 800-272-4442 614-423-4200

120

2 4

12080

0- 2 4

80 120
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Customer Code: 8254 January 1994 Page: 11

Standard: Oil & Grease

Parameter: Oil & Grease

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 1 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

6.15
4.984
5.204
2.069

66
104 .410
123.395

0.457

80 100 120

-4

Level I

Recovery
100

-2

Comment:

Parameter: Oil & Grease

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

34.9
37 . 4 50
33.445
4.245

65
89.306
93.191
0.343

80 100 120

-4

IN
0

z - Score

Level 2

Recovery
100

-2
Comment:

I.
0

z - Score
2 4

A

AG me Measww

A n 01 ouahlry

Arokibew ?Vdct Group, kv-

2730 Washington Blvd.. Belpre, OH 45714 800272-4442 614-423-4200

MINNIE

E M

so 120

- 2 2 4

80 12n

-2



Customer Code: 8254
Paae: 12

Standard: Minerals

Parameter: Alkalinity as CaCO3

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

75
79.630
77.510
3.858

55
97.338
94.186
0.651

80 :00

-4

Level I

Recovery
-_00

z -Score
Comment :

Parameter: Alkalinity as CaCO3

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

126
135.090
13-2.025

5.091
51
97.731
93.271
1.183

mg/L

80
80 ~ 00 1 9C

4
Comment: z -Score

Level 2

Recovery
1inn

AG TheMeasur

f '" Ouly
MAnkjbcW Pidct GmWu, c

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-4234200

January 1994

80

0-2 2

120

-4 -2 2 40
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Customer Code: 8254 January 1994 Page: 13

Standard: Minerals

Parameter: Calcium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

22.0
20.820
20.697
1.681

47
99.408

105.668
0.775

-4

Level 1

Recovery
100
100 1 ~fl

I=
S24

z-Score
Comment:

Parameter: Calcium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average ' Recovery:
Your i Recovery:
Deviation from Mean - z Score:

mg/L

so
80 100 20

1.47
1.480
1 . 544
0.185

44
104.300
99.324
0 .398

z-Score
Comment:

Level 2

Recovery
100

El

AG Th. Menu,,

Ot Ouahty

A-obpccl A-*xUct CG-p, ky

2730 Washington Blvd., Belpre, OH 45714 800-2724442 614-423-4200

-- 12)0

2 4

120

-4 - 2 2 4



January 1994

Standard: Minerals

Parameter: Chloride

Your Result:
Ref erence Value:
Mean of Reporting Laboratories:
Actua. Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

101 .2
106.920
107.116

6.641
54

100.183
94.650
0.891

Comment:

Parameter: Chloride

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

88.7
96.190
9-4.466
5.107

55
98.207
92.213
1.129

Level I

Recovery
10C

80 2-oc

-4 -2 0
z-Score

mg/L

80
80 100

-4

Comment:

Level 2

Recovery
100

-I
-2 0

z -Score

A~c; Te Mmur

AGot OusaIry

AnokPeC ?roOKUc GrOup, krc

2730 Washington Blvd., Beipre, OH 45714 800-272-4442 614-423-4200

A

2 4

Ali A fa-

Customer Code: 8254 Page: 14

80

2 4
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Customer Code: 8254 January 1994 Page: 15

Standard: Minerals

Parameter: Conductivity umho/cm

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

umhos/cm

691
699.000
696 .793
31.068
57
99.684
98.856
0.186

Comment:

Parameter: Conductivity umho/cm

80

Level I

Recovery
100

-4 -2 0
z-Score

umhos/cm

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your ' Recovery:
Deviation from Mean - z Score:

846
852.000
855.802
29.770
55

100.446
99.296
0.329

Comment:

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG Th. M.asur

A ? pr o ua y

Ana LoQxts Grow, 6--

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

120

2 4

Level 2



January 1994

Standard: Minerals

Parameter: Magnesium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average i Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment :

Parameter: Magnesium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your %- Recovery:
Deviation from Mean - z Score:

mg/L

i.56
1. 510
1.479
0.099

42
97.919

103.311
0.824

24.2
24 .120

23.730
1.049

42
98.382

100.332
0.448

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z-Score

mg/L

80
80 100 1 20

-4

Level 2

Recovery
inn

-2 0 24
z-Score

I.
Comment:

AG The M.aswe

AG of Qualny

t--V--d AToKUc GMUp, ky-

2730 Woshington Blvd., Belpre OH 45714 800-272-4442 614-423-4200

Customer Code : 8254 Page : 16

120

-2 2 4



January 1994

Standard: Minerals

Parameter: Potassium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

74.7
72.070
70.290
5.323

41
97.530

103.649
0.829

Level 1

Recovery
100
100 1 ~

-4
0 4

z -Score
Comment:

Parameter: Potassium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your i Recovery:
Deviation from Mean - z Score:

mg/L

27.2
26.290
26 .389
1.351

39
100.375
103.461

0.600

Level 2

Recovery
100

80 100 120

-4 -2

Comment:

0
z-Score

AG The M.aswe

APG of Oualhty

Anaoka A-*xuts GmWu, ky

2730 Washington Blvd., Belre. OH 45714 800272-4442 614-423-4200

2 4

1 1) ()--

Customer Code: 8254 Page: 17

120

|=
2 4

80 120
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Customer Code: 8254 January 1994 Page: 18

Standard: Minerals

Parameter: Sodium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average - Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

70.7
69.480
70.093
4.483

41
100.882
101.756

0.135

Level I

Recovery
100

80 :00 120

-4 -2

Comment:

Parameter: Sodium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

mg/L

130
126.350
125.441

7.600
44
99.280

102.889
0.600

80 100 120

-4

0
z -Score

Level 2

Recovery
100

-2
Comment:

I=
0

z -Score

AG The Measure

AG of Oualtry

Anakp~ Prduct Group, i-

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614423-4200

2 A1

2 4

PPA ILVA 0

so 120

- 2 2 4

80 12 n

-2 2 4
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Customer Code: 8254 January 1994 Page: 19

Standard: Minerals

Parameter: Sulfate

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

71.040
69.250
68.887
5.021

55
99.476

102 .585
0.429

mg/L

80

-4

Level 1

Recovery
100 120

Is

z - Score
Comment:

Parameter: Sulfate

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your i Recovery:
Deviation from Mean - z Score:

mg/L

118.043
135.220
133. 776
12 .844
58
98.932
87.297
1.225

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z -Score

AG TI,. Measua

of Qualty

Ma~$c~?~odits Coup, hlc-

2730 Washington Blvd., Belpre. OH 45744 800-272-4442 644-423-4200

2 4



January 1994

Standard: Minerals

Parameter: Total Hardness as CaCO3

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

54
58.190
59.491
5.962

52
102.236
92.799
0 . 92:1

Level 1

Recovery
'10C

80 :oc 120

-4 ~ C
z -Score

Comment:

-I

Parameter: Total Hardness as CaCO3

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

94
103.020
100 .364

4.115
45
97.422
91.244
1.546

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Measure

AG of QualIty

Arakpbco ProdciK CdrUW, 6-r

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

Customer Code : 8254 Page : 20

80 -20

-4 2 4
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Customer Code: 8254 January 1994 Page: 21

Standard: pH

Parameter: pH Units

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

80 100 1204.0
4.190
4 .075
0.237

124
97.253
95.465
0.316

-4- -2

Comment:

Level 1

Recovery
100

El
0

z-Score

Parameter: pH Units

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

7.2
7.673
7.416
0.314

122
96.655
93.836
0.689

80 100 120

-4

Level 2

Recovery
"on

-2 0 2 4
z-ScoreComment:

=I

AAG The Measure

Aat ofuai"t

MAarjbc ?r-d-cts Gro,*, kv-

2730 Washington Blvd.. Belpre. OH 45714 800-272-4442 644-423-4200

2 4

A US

80 120

so 120(

-2 2 4
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Customer Code:

hin Il

8254 January 1994 Page: 22

Standard: Trace Metals

Parameter: Aluminum

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Aluminum

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

36.7
30.820
36.755
8.642

39
119.256
119.079

0.006

Level I

Recovery
100

-4 -2 0 2 4
z-Score

ug/L

458
462.240
47-0.065
46.994
45

101.693
99.083
0.257

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The M.a.ur

AG of Ouahfy

ArakpbCC AVO.KUt GoUp, krc-

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

120
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Customer Code: 8254 January 1994 Page: 23

Standard: Trace Metals

Parameter: Antimony

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your I Recovery:
Deviation from Mean - z Score:

4E4
456.990
471.558
41.982
43

103.188
101.534

0.180

ug/L

80

-4

Level I

Recovery
100

-2

Comment:

Parameter: Antimony

Your Result:
Reference Value:
Mean of ReDorting Laboratories:
Actual Standard Deviation:
Numbe r Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

524
515.150
541.574
29.242
39

105.129
101.718

0.601

ug/L

80

al
0

z-Score

Level 2

Recovery
'100
100 20

Comment:
z-Score

Ac; The Measure

A P ' o f O u ny

Ankc Noaxtz CGoUP, kv

2730 Washington Blvd.. Belpre. OH 45714 800-272-4442 614-423-4200

120

2 4

-4 -2

12 0

0 2 4



January 1994

Standard: Trace Metals

Parameter: Arsenic

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Arsenic

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

80 100 ~2 0
33.2

33.460
34.206

5.869
48

102.230
99.223
0 .171

412
416.400
412.598
44.296
52
99.087
98.943
0.014

Level 1

Recovery
100

EI
-4 -2 0 2 4

z -Score

ug/L Level 2

Recovery
80 100 120

z-ScoreComment :

AG r,~. Measure

'o M"' w

Arckjbc Products Growp, Wnc.

2730 Washington Blvd., Belpre, OH 45714 800272-4442 644423420O

Customer Code: 8254 Page: 24

80 12 0

I-4 -2 2 4
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Customer Code: 8254 January 1994 Page: 25

Standard: Trace Metals

Parameter: Barium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average * Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

907
904.590
900.649
33.715
45
99.564

100.266
0.188

Comment:

Parameter: Barium

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z -Score

ug/L Level 2

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average * Recovery:
Your % Recovery:
Deviation from Mean - z Score:

2190
2196.980
2207.783

88.539
46

100.492
99.682
0.201

Comment:

Recovery
80 100 120

-4 -2 0 2 4
z-Score

A ?G TheMea.ur

JV G of Quallry
2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200



Customer Code: 8254

Standard: Trace Metals

Parameter: Beryllium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

29.7
32.660
32.502
1.681

45
99.517
90.937
1.667

Level I

Recovery
10080

-4
-20 4
z-Score

Comment:

Parameter: Beryllium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

80

-|

Level 2

Recovery
100
100 120

215
236.180
233.300
10.544
46
98.781
91.032
1.736

-4 -2

Comment:

0
z-Score

2

APG The Measure

A aG r of uaiy

IAnaJbcd P-od Grow, krc-

2730 Washington Blvd., Belpre. OH 45714 800-272-4442 614-423-4200

"20

4

-2

January 19 94 Page : 2 6

- 2 2 4

120
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Customer Code: 8254 January 1994 Page: 27

Standard: Trace Metals

Parameter: Boron

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average I Recovery:
Your k Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Boron

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average * Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

48.4
49.710
48.617

7.257
23
97.802
97.365
0.030

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z-Score

ug/L

80
289

298.250
288 .004
19.668
26
96.565
96.899
0.051

-4

Level 2

Recovery
100

-2
z-Score

120

Comment:

AG r,,. MOMUrS

AG of Ouawny

Ano~oc ~ro~cts Growj, kvc-

2730 Washington Blvd., Belpre. OH 45714 800-2724442 614-423-4200

120

0 2 4



Customer Code:
Page: 28

Standard: Trace Metals

Parameter: Cadmium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Cadmium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

70.3
72.930
72.455
4.477

68
99.349
96.394
0.481

Level 1

Recovery
80 100 120

E|
-4 -2 0 2 4

z-Score

ug/L

135
139.780
13-9.231

8.224
68
99.607
96.580

0.514

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z -Score

AG me Mew

AG of Ousay

Anakbcd ?rc ct Group, ky-

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

8254 January 1994



January 1994

Standard: Trace Metals

Parameter: Chromium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your k Recovery:
Deviation from Mean - z Score:

ug/L

80 l00 12060. 0
58.440
58.715
5.371

65
100.471
102.669

0.239
-4

z - Score

Level 1

Recovery
10 ((

U

Comment:

Parameter: Chromium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

189
189.220
1 9-0 . 791
12.383
66

100.830
99.884
0.145

-4

Level 2

Recovery
100
100

-202 4
Z -Score

Comment:

AG T~ Meazw,

of Quality

Mak~c ?rocts Gop, ke

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

120

Customer Code: 8254 Page: 29

80 120)

-2 4

120

0- 2 2 4
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Customer Code: 8254 January 1994 Page: 30

Standard: Trace Metals

Parameter: Cobalt

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Cobalt

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

164
166.870
165.748

8.539
42
99.327
98.280

0.205

Level .

Recovery
8 100 120

-4 -2 0 2 4
z-Score

ug/L

218
222.500
223 . 086

12.777
43

100 .263
97.978
0.398

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

Thee manure

AG of Quality

ArOkjw~ Products Griow, kec

2730 Washington Blvd., Belpre. OH 45714 800-272-4442 614-423-4200

W&AU



Customer Code:

Standard: Trace Metals

Parameter: Copper

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 1 Recovery:
Deviation from Mean - z Score:

ug/L

46.0
45.470
45.918
3.337

70
100.985
101.166

0.025

Level 1

Recovery
10080

-4 -2

0 Comment:

Parameter: Copper

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

170
166.740
167.346

6.393
71

100.363
101.955

0.415

Comment:

0
z-Score

120

2 4

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG Th. Measure

AG of oujilty

A-naPco Noduct GroW, kxc.

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

8254 January 1994 Page: 31
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Customer Code: 8254 January 1994 Page: 32

Standard: Trace Metals

Parameter: Iron

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

165
162.560
160.427

9.226
63
98.688

101.501
0.496

Comment:

Parameter: Iron

Level 1

Recovery
80 100 :20

-4 -2 0 2 4
z-Score

ug/L Level 2

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

679
690.900
68-5.859
38.744
72
99.270
98.278
0 .177

Comment:

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG Th Measure

S of OUai"y

Anakpcd Produfts Grow, ky

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423.4200
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Customer Code: 8254 January 1994 Page: 33

Standard: Trace Metals

Parameter: Lead ug/L

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

62.0
63.780
62.815
8.114

69
98 .488
97.209
0.100

Level I

Recovery
100
100 120

80

-4 -2

Comment:

Parameter: Lead ug/L

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average ' Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

455
451.810
44-4.392
30.883
71
98.358

100 .706
0.344

0
z-Score

Level 2

Recovery
10080

-4 -2

Comment:

Is
0

z-Score

AG The Measuj'w

Aa of Oual

Ai~akpc M Gouc mu, k-

2730 Washington Blvd., Belpre. OH 45714 800-272-4442 614-423-4200

2 4

:20

2 4

12 0

120

2 4

2 4



January 1994

Standard: Trace Metals

Parameter: Manganese

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

23.9
23.170
23.998

1.598
53

103.574
103.151

0. 061
-4

Level I

Recovery
100

100 120

-2 z 2 4
z-Score

Comment:

Parameter: Manganese ug/L

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

178
182.210
181.238
10.302
59
99.466
97.689
0.314

Comment:

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Measure

Sof Qu"lity
Anibc~ dut Ctou G k, r

2730 Washington Blvd., Belpre. OH 45714 800-272-4442 614-423-4200

Level 2

120--

PrA V4 'AIG kkiI -w WAU w

Customer Code: 8254 Page: 34

I- 2 2 4
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Customer Code: 8254 January 1994 Page: 35

Standard: Trace Metals

Parameter: Mercury

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

0.806
0.710
0.770
0.203

48
108.430
113 .521

0 .178

Level 1

Recovery
10080

-4 -2

Comment:

Parameter: Mercury

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard DeviatJon:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

80
4.10

3. 310
3.397
0.551

49
102.280
107.612

0.369
-4 -2

Comment:

In
0

z-Score

Level 2

Recovery
10o
100 120

In
0

z-Score

AG Th. Measure

AG of Ouahtv

Mak~c ~odcts Gmuw, kv

2730 Washington Blvd., Beipre, OH 45744 800-272-4442 614-423-4200

120

42

2 4

120
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Customer Code: 8254 January 1994 Page: 36

Standard: Trace Metals

Parameter: Molybdenum

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Molybdenum

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 0 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

151
153 .550
145.706
11.342
35
94.891
98.339
0.467

Level I

Recovery
10o

80 100 20

-4 -2 0 I'
z -Score

IU

ug/L

294
294.300
282.706
15.845
34
96.060
99.898
0.713

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Measure

nV r of Guain

Arkjybacl Podtxts Gfoup, kyc-

2730 Washington Blvd., Belpre OH 45714 800-272-4442 614-423-4200

80 120

- 2 2 4



Customer Code: 8254

Standard: Trace Metals

Parameter: Nickel

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

80 100 12078.1
74.820
75.043
6.043

70
100.298
104.384

0.506
-4

Level 1

Recovery
100

-2

Comment:

Parameter: Nickel

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Ac::ual Standard Deviation:
Number Reporting:
Average i Recovery:
Your & Recovery:
Deviation from Mean - z Score:

ug/L

80 100 12028 5
281.310
281.565
12.182
69

100.091
101.312

0.282
-4

0
z-Score

Level 2

Recovery
100

-2
Comment:

In
0

z -Score

AG The

01 Oualay

Anaibado Nodcts Grcup, kyc-

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200

2 4

2 4

January 1994 Page: 37

80 120

so 1 20

-2 2 4



Customer Code: 8254

Standard: Trace Metals

Parameter: Selenium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Selenium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your * Recovery:
Deviation from Mean - z Score:

ug/L

37.8
39.080
37.978
4.244

43
97.180
96.725
0.042

Level 1

Recovery
80 100 :20

-4 -2 0 2 4
z-Score

ug/L

61.1
61.410
61.117
6.189

43
99.524
99.495
0. 003

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG he Masur

Of Qua"ty

MA-ipcaj ?rOdcts GrOuP, W_

2730 Washington Blvd., Belpre, OH 4574 800-272-4442 614-423-4200

January 1994 Page : 3 8
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Customer Code: 8254 January 1994 Page: 39

Standard: Trace Metals

Parameter: Silver

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Silver

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average i Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

30.4
30.800
30.491
2.992
53
98 . 997
98.701
0.030

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z-Score

ug/L

352
352.060
348.900
24.298
56
99.102
99.983
0.128

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

APG The Measure

A n ~of Ouam'y

Aflak~~ ?as GMUQ, kv

2730 Washington Blvd., Belpre OH 45714 800-272-4442 614-423-4200



Customer Code:

Standard: Trace Metals

Parameter: Thallium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

154. 1
152.980
148.118
11.689
38
96 . 822

100.732
0.512

ug/L

80
80 'On 20

-4

Level I

Recovery
inn

-2 0 2 4
z-ScoreComment:

Parameter: Thallium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

275
250.330
249.400
19.130
41
99.628

109.855
1.338

ug/L

80
80 'O120

-4
-2 0 24

z-ScoreComment:

Level 2

Recovery
10 O

AG The Measue

o ' Uaity

Ana0caj Podct Group, w

2730 Washington Blvd., Belpre OH 45714 800-272-4442 614-423-4200

8254 January 1994 Page: 40

120

|m
0-2 2 4

120

-2 2 40
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Customer Code: 8254 January 1994 Page: 41

Standard: Trace Metals

Parameter: Vanadium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

176
175.720
174.325

7.622
40
99.206

100.159
0 .220

Comment:

Parameter: Vanadium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average * Recovery:
Your i Recovery:
Deviation from Mean - z Score:

-490
1490.820
1486.539

61.526
44
99.713
99.945
0.056

Commenz:

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z-Score

ug/L Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

APG ft.. Measu,,
The Ouj~re

A nac?rG qJ of o -allr .

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200
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Customer Code: 8254 January 1994 Page: 42

Standard: Trace Metals

Parameter: Zinc ug/L

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

67.5
69.660
70.287
4.078

61
100.899
96.899
0.683

Comment:

Parameter: Zinc

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

135
144.300
145.858

8.148
71

101.080
93.555
1.333

Level .

Recovery
100

$0 100 120

-1
-4 -2 0 2 4

z-Score

ug/L Level 2

Recovery
80 100 120

-4 -2

Comment:

0
z -Score

AG The Measute

of "uality

&-"~yCQII odCr Cowp w-

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-4234200

A

80 120

2 4
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Customer Code: 8254 January 1994 Page: 43

Standard: Phenol

Parameter: Phenol

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average * Recovery:
Your 0 Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Phenol

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Aczual Standard Deviation:
Number Reporting:
Average % Recovery:
Your i Recovery:
Deviation from Mean - z Score:

mg/L

0.3235
0.310
0.300
0.033

43
96.637

104.355
0.729

Level I

Recovery
80 100 120

-4 -2 0 2 4
z-Score

mg/L

3 .062

3 . 004
2.979
0.252

39
99.177

101.931
0.328

-omment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Measure

1A K 01 Quality

ArOaccd N-XKU C-wu, L-

2730 Washington Blvd., Belpre. OH 45714 800-272-4442 614-423.4200



January 1994

Standard: Cyanide

Parameter: Cyanide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

0.2146
0.195
0.195
0.028

40
99.905

110.051
0.718

Level I

Recovery
10080 100

-4 -2

Comment:

Parameter: Cyanide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 1 Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

4 .212
4.297
-4.255

0.397
40
99.015
98.022

0.107

0
z - Score

Level 2

Recovery
100

80 100 120

-4
-2 0 2 4

z-ScoreComment:

AG The Measure

AG of Ouallny

AnokjpcW ?;o1t Group, ky-

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

2 4
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Customer Code: 8254 Page: 44

so

80 129

I-2 2 4
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Customer Code: 8254 January 1994 Page: 45

Standard: Residual Chlorine

Parameter: Residual Chlorine

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average k Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

0.30
0.441
0.424
0.076

56
96.230
68.027
1.647

Level 1

Recovery
100
100 ~1 9C~80

-4
22 4

z -Score
Comment:

Parameter: Residual Chlorine

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

1.26
1.276
1.272
0.138

52
99.668
98.746
0.086

80

-4

Level 2

Recovery
100
100 120

z -Score
Comment:

APG The Meas~,ro

AG of o~~allry

Anakbc Pnoducts crip w

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

I I) ()

-2

120

- 2 2 4

120

0-2 4

0
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Customer Code: 8254 January 1994 Page: 46

Standard: Fluoride

Parameter: Fluoride

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Fluoride

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

0 . 97
0.990
0.988
0.070

33
99.773
97.980
0.254

Level I

Recovery
80 i00 120

-4 -2 0 2 4
z-Score

mg/L

14 0
14.027
14.125
0.598

30
100.701
99.808
0.210

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG Th. Measure

of Qualiy

Araiybcd ?Noduts Group, kv.

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200



January 1994

Standard: Total Organic Halide

Parameter: Total Organic Halide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

13 . 75
14 .570
14.806
2.591

10
101.620
94.372
0.408

ug/L

80
80 100120

-4

Level 1

Recovery
10 n

-2 0 2 4
z - Score

0

Comment:

Parameter: Total Organic Halide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

ug/L

181.9
196.690
192 .771
25.510
12
98.007
92.481
0.426

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z -Score

AG The Measuru

I ot oualey

Ma~~ odcts croup, hir

2730 Washington Blvd.. Belpre. OH 45714 800-272-4442 614-423-4200
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Standard: Hexavalent Chromium

Parameter: Hexavalent Chromium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

mg/L

NA
0.070
0. 067
0.006

28
95.591

0.000

Level

Recovery
10c

80 100 120

-4

Comment: Unreported

Parameter: Hexavalent Chromium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

mg/L

NA
0.451
0.447
0.022

27
99.164

0.000

Unreported

-9 A
z-Score

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

AG The Measure

AGo O Ualn

t-foiybc cts oupGm, kv

2730 Washington Blvd., Belpre, OH 45714 800272-4442 614-423-4200
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Standard: Uranium

Parameter: Uranium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average 1 Recovery:
Your ' Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Uranium

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your ' Recovery:
Deviation from Mean - z Score:

ug/L

85
90 . 090
87.271
6.808
7

96.871
94.350
0.334

Level 1

Recovery
80 100 120

U'
-4 -2 0 2 4

z-Score

ug/L

535
550.600
49-9.571
47.920

-7

90.732
97.167
0.739

Comment:

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z -Score

A ~ x ad t Oulinty

AnakWcd ?odmct Gr*W, kw-

2730 Washington Blvd.. Belpre OH 45714 800-272-4442 614-423-4200



Data Return Instructions

Data Reporting:

The P. E.T. Program has been designed to allow you to compare your results
with those of other participating laboratories. In order to insure compara-
bility of results, please check the units for each parameter with the data
reporting form. Your results should be returned on the enclosed reporting
form.

All data is handled as proprietary information and will not be exchanged
with other laboratories. Therefore, feel free to add additional information
for your own internal use. Reports will include a t ranscription of your original
data for verification.

Each data form should be signed by the laboratory supervisor before
submittal. In order to be included in the statistical analysis your data Mtqsl
be received by the submittal date shown on the front of this form. If you
choose to submit your data by FAX, you must also return the original of
this form. Please note that the FAX results mjj5A have the customer code
on every page.

Should you have any questions regarding the.P.E.T. Program, contact:

Analytical Products Group, Inc.
2730 Washington Blvd.

Belpre, OH 45714
(614)423-4200 (800)272-4442

FAX (614)423-5588

0

I DATA MUST BE RETURNED BY: I

1 11-1 0 8 1'.T)

LAB SUPERVISOR:

Demand

Biochemical Oxygen Demand

Chemical Oxygen Demand

Total Organic Carbon

Nutrients

Ammonia Nitrogen as N

Nitrate Nitrogen as N

Orthophosphate as P

Total Kieldahl Nitrogen

Total Phosphorus as P

Sos

Total Suspended Solids

Total Dissolved Solids

Oil & Grease

C4~ 0il & -G,-rease_

M minerals

Alkalinity as CaCO --

Calcium__ _

Chloride

Conductivity u

Magnesium

Potassium

Sodium

Sulfate

Total Hardness as CaCO.

pH

Po A

Report ALL rr

Level I Level 2 TeS hod

mg/L /25)

mg/L 81.
mg _ -ZUV _ a

mg/L

mg/L

mg/L

mg/LI

mg/L

0. 37

01

{} '1_

n~. a

,I0,22

EPA -r, 3

si'/t1 -P

mg/L PA - iq)Q
mg/L 149 Y73 _ E4A- h'Q.

mg/L

mg/L

mg/L

mno/cm

mg/I

mg/LI 7a/'

mg/I r71- plo

mg/L I

13

119 0

EP/iZ1 T..

LPA.-JJ,53
P4 -25M3

U-11- - -1 17 .. I - . -5O, Iunits s Eept 1iica
esult s as mg/L except as indicated

j7

# A - S
aP14 - ,f

j~, q



Trac *al

Atuiiniiuun

Antimony

Arsenic

Barium

Beryllium

Boion

Cadmium

Churmium

Cobalt

Copper

lion

Lead

Manganese

Mercury

Molybdenum

Nickel

Selenium

Silver

Thallium

Vanadium

Zinc

Phenol

CyanIde

Residual Chlorine

Aluminum High Level

Fluoride

Total Organic hlalides(TOX)

hlexavalent Chromium

Uranium

ug/t

uy/L

ug/L

uig/I

ug/L

u g/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

iug/L

ui g/L

iig/L

mig/L

ug/L

mg/L

uk/L

Level I Level2 lestMethod

AJ,

"A" 3?

L/ (. /

0. 3o

hot A

1~3. '75

59

W31

2 7

I '7

( i
51.5

P~A 3,

J: PA 9J 1,

R PA -- ?.'

L- PA -?tPfl

Ljfl -2n' j

LAI -U -V

PA -

tEM -jqo2.

4#YI~~ -t V

VOLATILES

Level 1

I

(7...

OD)

Benzene

Chlowobenzene

1,2-Dichlorobenzene

1,3-Dichlorobenzene

1 ,4-Diclilorobenzene

Ethyl benzene

Toluene

Bromodichloromethane

Biomnolonm

Bromomethane

Carbon tetrachloride

Chloroethane

2-Chloroethylvinyl ether

Chlorolorm

Chloromethane

Dibromochloromethane

Dichlorodilluoromethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

trans-i1,2-Dichloroethene

1,2-Dichloropropane

cls- 1 3-Dichloropropene

yans- ,3-ichloroopene

Methylene chloride

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/Lug/L

Level 2 Test Method
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: DataChem Laboratories

Number Acceptable Number Analyzed % Acceptable

Metal
Inorganic/Mineral
Organic

WS-033

Metal
Inorganic/Mineral
Organic

PE Sample

WP-031

42
49
54

42
50
54

100.0
98.0

100.0

18
13
42

18
13
44

100.0
100.0
95.5



DataChem Laboratories
EPA LAB NUMBER UT009

WS033 FOLLOW-UP REPORT ON DEFICIENT PARAMETERS
4/8/94

1. STYRENE (Sample #2)
Reported Value: .10.3 ug/L
Acceptance Limits: 10.4-15.6 ug/L
Performance Eval.: Not Acceptable
Corrective Action: A review of the data and discussions with the
analysts have been completed. It is suspected that the reason for
the reported value being slightly below the acceptance limit is due
to the analytical standards being high. The in-house QC sample was
below the control limits, indicating that the standards were high.
Since the standard curve was good, it was probably an error with
the intermediate standard (which would have carried through equally
to each of the working standards). In the future, a second-source
verification standard will be analyzed to aid in the detection of
errors with standards, and the samples will be reanalyzed if there
is any indication of a problem with the standards.

. ENDRIN (Sample #1)
Reported Value: 4.15 ug/L
Acceptance Limits: 1.84-3.42 ug/L
Performance Eval.: Not Acceptable
Corrective Action: A review of the data and discussions with the
analysts have been completed. The analytical procedures and data
appear to be valid. The in-house QC values were acceptable, and no
problems were detected with the standards or with Endrin breakdown.
No assignable cause for the reported value being above the
acceptance limit could be determined.



PERFORMANCE EVALUATION REPORT 
DATE: 2/10/94

WATER SUPPLY STUDY NUMBER WSO33 DATACHEM LABORATORIES
AO 8012667700 (SALT LAKE CITY, UT / CDO

LABORATORY UT009
---------------------------------------- 

-----------------------------------------

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE

ANALITES NUMBER VALUE--- VALUE* LIMITS EVALUATIONS

-------------- ---------------- -----------------------------------------------

TRACE METALS IN MICROGRAMS PER LITER:

ALUMINUM 1 1330 1400 1260- 1510 ACCEPTABLE

ANTIMONY 2 45.5 48.9 34.2- 63.6 ACCEPTABLE

ARSENIC 1 41.7 39.5 33.1- 45.1 ACCEPTABLE

BARIUM 2 1740 1800 1530- 2070 ACCEPTABLE

BERYLLIUM 1 8.73 9.07 7.71- 10.4 ACCEPTABLE

RON 2 1660 1700 1500- 1990 ACCEPTABLE

CADBIUA 1 49.1 49.0 39.2- 58.8 ACCEPTABLE

CHROMIUM 1 159 159 135- 183 ACCEPTABLE

COPPER 1 1900 1900 1710- 2090 ACCEPTABLE

LEAD 1 79.5 78.7 55.1- 102 ACCEPTABLE

MANGANESE 1 63.5 63.3 56.7- 67.7 ACCEPTABLE

MERCURY 1 1.68 1.77 1.24- 2.30 ACCEPTABLE

------- ------------- -E--E--CE------UE------E----ECE---------.

BASED UPON THEORETICAL CALCULATIONS, OR A REFEBENCE VALUE 
WHEN NECESSARY.

PAGE 1



PERFORMANCE EVALUATION REPORT DATE: 2/10/94

WATER SUPPLY STUDY NUhIER MS033

LAbOhATORY UTU09
-------------------------------------------------------------------------- 

---------------

SA--PLE -EPORTED TRUE ACCEPTANCE PERFORMANCE

ANALITES NUMBER VALUE VALUEp LIMITS EVALUATIONS

---------------------------------------------------------- 
----------------------

TRACE METALS IN MICROGRAMS PER LITER:

8OLYBDENUM 2 126 130 89.2- 166 ACCEPTABLE

NICKEL 1 493 490 417- 563 ACCEPTABLE

SELENIUM 1 99.8 98.3 78.6- 118 ACCEPTABLE

SILVER 2 65.1 66.9 57.1- 75.6 ACCEPTABLE

TRALLIUM 2 10.7 9.56 6.69- 12.4 ACCEPTABLE

1 2100 2090 1920- 2240 ACCEPTABLE

NITRATE/NITRITE/FLUORIDE IN MILLIGRAMS PER LITER:

NITRATE AS h 1 9.91 9.80 8.82- 10.8 ACCEPTABLE

NITRITE AS N 1 1.45 1.40 1.19- 1.61 ACCEPTABLE

FLUORIDE 1 6.47 6.60 5.94- 7.26 ACCEPTABLE

INSECTICIDES IN MICROGRAMS PER 
LITER:

CkiLORDAME (TOTAL) 3 2.46 2.76 1.52- 4.00 ACCEPTABLE

-------------------------------- E--E--E-CE-----L--E----E----ECESSAR-Y.--

z BASED UPON THECRETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 2



PERFORMANCE EVALUATION REPORT DATE: 2/10/94

WATER SUPPLY STUDY NUMBER WS033

LABORATORY UTU09
------------------------------------------------------------------------------------------

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS EVALUATIONS

------------------------------------------------------------------------------------------

INSkCTICIDES IN RICROGRAMS PEE LITER:

ENDRIN 1 4.15 2.63 1.84- 3.42 NOT ACCEPTABLE

HEPTACHLOH 4 1.50 1.73 0.951- 2.51 ACCEPTABLE

bEPTACHLOH EPOXIDE 4 0.633 0.679 0.373-0.985 ACCEPTABLE

LINCANE 1 0.111 0.136 .0748-0.197 ACCEPTABLE

METHOZYCHLOh 1 48.0 42.3 23.3- 61.3 ACCEPTABLE

& PHENE 2 7.46 9.23 5.08- 13.4 ACCEPTABLE

HERBICIDES IN MICROGRAMS PER LITER:

2,4-0 1 7.51 7.57 3.78- 11.4 ACCEPTABLE

2,4,5-TP (SILVEX) 1 4.93 5.bO 2.80- 8.40 ACCEPTABLE

DALAPON 2 13.7 18.6 D.L.- 37.4 ACCEPTABLE

DICAMBA 2 14.6 lb.9 D.L.- 31.9 ACCEPTABLE

DINOSE8 2 4.79 ** 12.7 D.L.- 19.8 ACCEPTABLE

------------------------------------------------------------------------------------------

BASAD UPON THEORETICAL CALCULATIONS, OR A REFERENCE 
VALUE WHEN NECESSARY.

** SiGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.

D.L. STANDS FUR DETECTION LIMIT

PAGE 3



PERFORMANCE EVALUATION REPORT 
DATE: 2/10/94

WATER SUPPLY STUDY NUMBER wS033.

LABORATORY UTUU9
---------------- --------------------------------------------------------------------------

SAMPLE REPORTED TRUE ACCEPTANCE PERFORMANCE

kNALYTES NUMBER VALUE VALUE* LIMITS EVALUATIONS

--------------- ----------------------------------------------------------------

HERBICIDES IN MICROGRAMS PER LITER:

PENTACHLOROPHENOL 1 3.07

VICLORAM 2 12.4

TRIHALOtIETHANES IN MICROGRAMS

BROEODICHLOEOMETHANE 1 13.5

BROHOFORM 1 33.3

CHLORODIBHOMOMETHANE 1 28.4

C& OFORM 1 33.4

TOTAL TRIHALOMETHANE 1 108.6

VOLATILE ORGANIC COMPOUNDS IN

BENZENE 1 11.8

CARBON TETRACHLORIDE 1 12.8

2CULOROENZENE
19.0

2.72

** 17.4

PER LITER:

15.8

34.4

28.7

36.7

115.6

MICROGRAMS

12.0

13.4

1.36- 4.08

D.L.- 27.7

12.6- 19.0

27.5- 41.3

23.0- 34.4

29.4- 44.0

92.5- 139

PER LITER:

9.60- 14.4

10.7- 16.1

18.4 14.7- 22.1.

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPIABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR 
A REFERENCE VALUE WEEN NECESSARY.

SiGNIFICANT BIAS IS ANTICIPATED FOR 
THIS RESULT.

D.L. STANDS FOR DETECTION LIMIT

PAGE 4



PERFORMANCE EVALUATION REPORT DATE: 2/10/94

WATER SUPPLY STUDY NUMBER wS033

L1 ATWE UTUU9

SAMPLE REPORTED TAUE ACCEPTAUCE PERFORMANCE

AMALITES NUMBER VALUE VALUE* LIMITS EVALUATIONS

---------------------------------------------------------------------------------

VOLATILE ORGANIC COMPOUNDS IN LIICSOGBAMS PER LITER:

1,2 DICHLOHOBENZENE

1,4-DICHLOBOBENZENE

1.2-DIChLOROETHANk

1,1-DICHLOROETHYLENE

C 1,2 DICbLChOETHYLENZ

T 1,2 DICHLOROETHYLENE

1* DICHLOROPROPANE

ETHYLBENZENE

STYRENE

TETXAC1iLOBOETHYLENE

TOLUENE

1. 1,1-TRICH LOROETHANE

2

1

1

1

2

2

2

2

2

2

2

1

14.9

13.5

17.5

12.9

16.0

13.2

13.6

18.2

10.3

12.4

11.6

12.4

15.5 12.4- 18.6

15.1 12.1- 18.1

16.9 13.5- 20.3

12.9 10.3- 15.5

16.5 13.2- 19.8

13.9 11.1- 16.7

14.3 11.4- 17.2

17.0 13.6- 20.4

13.0 10.4- 15.6

12.9 10.3- 15.5

12.3 9.84- 14.8

14.6 11.7- 17.5

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

NOT ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 5



PERFORMANCE EVALUATION REPORT DATE: 2/10/94

mATER SUPPLY STUDY NUMBER V5033

LAUURATORY UTUU9
---.------------------------ CCE----E-E--

SAMPLE REPORTED TRUE ACCEPTANC.E PERFORMANCE

ANALYTES NUMBER VALUE VALUE- LIMITS EVALUATIONS

---------------- 
E---------------------------------- - -- -----------------------

VOLATILE ORGANIC COMPOUNDS IN MICROGRAMS 
PER LITER:

TRICHLOROETHYLENE 1

VIhYL CHLORIDE 1

TOTAL XYLEhES 2

CHLOROETHANE- 3

1, 2D1BROMOJCHLOROPROPANE
4

DIBROMOMEThANE 3

DICULOROMETBANE 3

1,1,1,2TETRACHLOHOETHANE
3

1,2,4-THICHLOROBENZENE 3

15.4

17.7 5

11.1

16.4

0.208

12.6

14.1

d.69

16.5

14*9

7.35

11.6

16.8

0.233

15.2

12.8

** 8.63

16.8

11.9- 17.9

4.41- 10.3

9.28- 13.9

10.3- 24.6

0.140-0.326

10.5- 18.7

9.25- 16.3

6.37- 9.98

12.0- 20.1

ACCEPTABLE

ACCEPIA BLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

1,1,2-TRICULOROETHANE 3 16.0 15.7 9.66- 19.7 ACCEPTABLE

MISCELLANEOUS ANALYTES:

RESIDUAL FREE CHLORINE 1 3.92 ** 4.20 3.32- 4.71 ACCEPTABLE

(MILLIGHAaS PER LITEH)

BASED UPON THEOETICAL CALCULATIONS, 
CR A REFERENCE VALUE WHEN NECESSARY.

SIGNiFICANT BIAS IS ANTICIPATED 
FOE THIS RESULT.

PAGE 6



PERFORMANCE EVALUATION REPORT DATE: 2/10/94

WATER SUPPLY STUD! NUMbER wS033

LABORATORY UTUU9
------------------------------------------------------------------------------------------

SAMPLE EPORTED TRUE ACCEPTAhCE PERFORMANCE

ANALYTES NUMBER VALUE VALUE- LIMITS EVALUATIONS
------------------------------------------------------------------------------------------

MISCELLANEOUS ANALYTES:

TU DITY 1 1.05 ** 1.10 0.836- 1.54 ACCEPIABLE

(NWS)

TOTAL FILTERABLE RESIDUE1 333 384 255- 567 ACCEPTABLE

(MILLIGRAHS PER LITER)

CALCIUM 1 206 200 187- 212 ACCEPTABLE
(G. CACOJ/L)

PH-UNITS 1 8.96 9.10 8.86- 9.31 ACCEPIABLE

ALKALINITY 1 42.0 41.0 37.3- 46.4 ACCEPTABLE

(MG. CACOJ/L)

CORROSIVITY 1 0.947 1.057 0.679- 1.39 ACCEPTABLE

(LANGELIER IND. AT 2UC)

SODIUM 1 19.4 18.8 17.1- 20.5 ACCEPTABLE

(MILLIGRAMS PER LITER)

SULFATE 1 172 170 152- 185 ACCEPTABLE

(MILLIGRAMS PER LITER)

TOTAL CYANIDE 1 0.292 0.340 0.255-0.425 ACCEPTABLE

(MILLIGRAMS PER LITER)
---------------------------------------------------------------------------------------;. BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

SIGNIFICANT BIAS IS ANTICIPATED FOR THIS RESULT.

PAGE 7 (LAST kAGE)



DataChem Laboratories
EPA LAB NUMBER UTO09

WP031 FOLLOW-UP REPORT ON DEFICIET
2/4/94

1. SULFATE (Sample Number 1)

Reported Value: 8.27 mg/L

Acceptance Limits: 10.8-16.8 mg/L

Performance Eval.: Not Acceptable

Root Cause & Corrective Action: A review Of the 
data has been

completed and no problems we detected in the standards or

laboratory control sample, which had 
recoveries from 93-98%. The

QC recovery was 88%, which was within 
the DCL internal control

limits of 80-120%. The values for 
the alkalinity ane chloride

(which came from the same ampule 
as the sulfate) were within

acceptance limits, indicating 
that there was no problem with 

the

sample preparation. The reported 
value for the other sulfate

ampule in this performance evaluation 
(Sample 2, with a higher

concentration than Sample 
1) was well within the 

acceptance

limits. The history of 
the method shows no recurring 

problem with

sulfate recoveries. Since 
no assignable cause can 

be determined

for the sulfate value being 
slightly below the acceptance 

limit,

it is considered to be 
an isolated incident with 

no assignable

corrective action.



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031 DATACHEMLABORATORIES
8012667700 / SALT LAKE CITY, UT / CDO

RATORY: UTUU9

SAMPLE REPORT TRUE ACCEPTANCE
NUMBER VALUE VALUE* LIMITSANALYTES

WARNING
LIMITS

PERFORMANCE
EVALUATION

TRACE METALS IN MICROGRAMS PER LITER:

ALUMINUM

ARSENIC

BERYLLIUM

CADMIUM

CObALT

CHROMftUM

LVPER

2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

2

1
2

IRON

MERCURY

MANGANESE

NICKEL

LEAD

670
143

495
73.4

439
227

149
58.1

681
140

492
74.3

461
240

165
61.0

907 880
55.6. 53.8

704 730
24.0 23.4

582
18.8

601
18.7

56.8 58.0
1090 1100

550- 784
107- 182

408- 587
56.7- 92.9

382- 533
198- 278

138- 194
50.8- 72.0

775- 980
45.4- 61.9

604- 843
17.4- 29.0

524- 657
13.6- 24.1

43.5- 72.5
950- 1270

8.72 9.38 7.31- 11.9

6.22 6.67 5.00- 8.48

580
71.1

834
337

600
73.5

860
340

536- 660
64.0- 82.7

766- 952
296- 383

1160 1200 106C- 1350
735 738 636- 833

579- 755
117- 173

430- 565
61.2- 88.4

401- 514
208- 268

145- 187
53.5- 69.4

801- 954
47.5- 59.8

634- 813
18.9- 27.6

541- 640
14.9- 22.8

47.2- 68.8
991- 1230

7.89- 11.3
5.44- 8.04

551- 644
66.4- 80.4

789- 928
307- 372

1100- 1310
661- 809

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 1
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

--------------------------------------------------------------------------------------
SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFORMANCE

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVALUATION
----------------------------------------------------------------------------------

TRACE METALS IN MICROGRAMS PER LITER:

SELENIUMN

VANADIUM

ZINC

ANTIMONY

SILVER

2

1
2

1
2

3
4

3
4

3
4

3
4

3
4

3
4

THALLIUM

IDDENU M

STRONTIUM

TITANIUM

218
374

909
166

824
46.9

89.5
181

228
387

940
170

842
46.3

156- 277
268- 486

832- 1040
146- 188

737- 947
37.5- 56.1

94.5 56.4- 119
189 108- 244

73.1 73.9 60.6- 86.8
25.6 25.8 21.1- 30.4

62.4
525

62.8
539

171- 262
296- 459

860- 1020
151- 183

763- 921
39.8- 53.7

64.3- 111
125- 227

63.9- 83.5
22.2- 29.2

47.0- 77.3 50.8- 73.4
421- 643 450- 615

25.0 24.5 18.6- 30.6

82.4 81.6 64.4- 95.0

18.4 19.1 14.4- 23.3
70.9 73.4 62.0- 84.5

128
42.1

130
43.0

109- 151
34.0- 53.4

20.2- 29.0
68.3- 91.1

15.5- 22.1
64.9- 81.5

114- 145
36.5- 50.9

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

PH-UNITS

SPEC. COND.
(UMHOS/CM AT 25 C)

3
4

1
2

9.42 9.50 9.19- 9.75

4.68 4.70 4.62- 4.77

912
397

899
398

840- 980
368- 435

9.26- 9.68
4.64- 4.75

857- 963
377- 427

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

* BASED UPON THEORETICAL CALCULATIONS, OR A REFEBENCE VALUE WHEN NECESSARY.

DATE: 12/27/93
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER MP031

DATE: 12/27/93

LORATORY: UTU09

SAMPLE REPORT TRUE ACCEPTANCE

ANALYTES NUMBER VALUE VALUE* LIMITS
----------------------------------------------------------

MINERALS IN MILLIGRAMS PER LITER:

WARNING
LIMITS

PERFORMANCE
EVALUATION

(EXCEPT AS NOTED)

TDS AT 160 C

TOTAL HARDNESS
(AS CACO3)

CALCIUM

MAGNESIUM

SODIUM

1
2

1
2

1
2

1
2

1
2

2

1
2

1
2

POTASSIUM

T#AL ALKALINITY
(AS CACOQ)

CHLORIDE

FLUORI DE

SI!LYATP!

1
2

528
221

278
59.8

577
223

396- 759
168- 284

279 236- 307
57.4 51.2- 63.8

110 110 87.4- 126
7.40 7.00 5.95- 8.19

1.01 0.960 0.771- 1.18

10.0 9.70 8.38- 11.0

62.7 61.7 56.2- 67.8

27.0 26.3 23.6- 29.2

7.89 7.50 6.39- 8.81
41.1 40.0 34.5- 45.6

118
9.75

120
11.0

106- 133
7.85- 15.3

207 199 183- 213
41.5 41.2 36.5- 45.4

3.33 3.30
0.416 0.380

2.83- 3.77
0.319-0.457

8.27 14.0 10.8- 16.8
88.4 92.0 78.1- 105

441- 713
183- 269

245- 298
52.8- 62.2

92.2- 121
6.23- 7.91

0.822- 1.13
8.71- 10.6

57.6- 66.3
24.3- 28.5

6.70- 8.50
35.9- 44.2

109- 130
8.77- 14.3

187- 210
37.6- 44.3

2.95- 3.65
0.336-0.439

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

11.5- 16.0 NOT ACCEPTABLE
81.5- 102 ACCEPTABLE

NUTHIENTS IN MILLIGRAMS PER LITER:

AMIMONIA-NITHOGEN 1 7.71 7.70
2 0.749 0.730

6.10- 9.16
0.491-0.982

6.47- 8.79
0.550-0.923

ACCEPTABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

SU~rAE

PAGE 3



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

L#RATORY: UT009

SAMPLE REPORT TRUE ACCEPTANCE
NUMBER VALUE VALUE- LIMITSANALYTES

WARNING
LIMITS

PERFORMANCE
EVALUATION

NUTRIENTS IN MILLIGRAMS PER LITER:

NITRATE-NITROGEN

ORTHOPHOSPHATE

KJELDAHL-NITROGEN

TOTAL PHOSPHORUS

1 0.565
2 10.9

0.520
11.0

1 0.145 0.150
2 4.02 4.10

3 14.3
4 0.747

3 7.05
4 0.449

0.378-0.658
8.84- 13.0

0.114-0.187
3.48- 4.68

14.0 10.3- 17.1
0.710 0.226- 1.32

7.40 5.57- 8.05
0.490 0.341-0.569

0.412-0.625
9.34- 12.5

0.122-0.178
3.62- 4.54

11.1- 16.3
0.357- 1.19

5.86- 7.75
0.369-0.542

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

DEMANDS IN MILLIGRAMS PER LITER:

70.8
207

52.4- 84.6
163- 230

28.5 28.0 23.9- 32.8
81.9 82.0 69.5- 95.3

56.5- 80.5
172- 221

25.0- 31.6
72.8- 91.9

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

PCB'S IN MICROGRAMS PER LITER:

PCB-AROCLOR 1254

PCB-AROCLOR 1260

1 2.23 1.87 0.988- 2.71

2 4.97 4.63 2.79- 5.96

1.21- 2.49

3.19- 5.56

ACCEPTABLE

ACCEPTABLE

PCB'S IN OIL IN MILLIGRAMS PER KILOGRAM:

PCB IN OIL- IU16/1242 2 24.2 35.3 8.02- 46.6 13.0- 41.6 AZZEPTABLE

BASEC UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 4
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

ORATORY: UTOU9

SAMPLE REPORT TRUE ACCEPTANCE

NUMBER VALUE VALUE- LIMITSANALYTES

WARNING
LIMITS

PERFORMANCE
EVALUATION

PCB@S IN OIL IN MILLIGRAMS PER KILOGRAM:

PCB IN OIL- 1254 1 37.7 , 43.9 13.5- 61.8 19.8- 55.5 ACCEPTABLE

PESTICIDES IN MICROGRAMS PER LITER:

CLU HDNE

ALDRIN

DI EL DIN

D D

3
4

1
2

1
2

1
2

2

1
2

1
2

1
2

BEPTACHLORH

HEPTACHLOR EPOXIDE

7.47 8.21, 4.91- 9.72
2.05 2.21 1.07- 2.77

0.424 0.539 0.122-0.754
.0563 0.086 .0171-0.121

0.497 0.475 0.203-0.710
0.175 0.173 .0861-0.239

0.915 0.866 0.433- 1.15
0.182 0.202 .0956-0.268

0.495 0.539 0.235-0.756
0.151 0.173 .0788-0.236

0.809 0.796 0.362- 1.06

0.123 0.142 .0570-0.216

0.566 0.669 0.187-0.918
0.180 0.216 .0756-0.269

0.481 0.478 0.260-0.640
0.169 0.174 .0858-0.235

5.52- 9.11
1.29- 2.56

0.202-0.674
.0303-0.108

0.267-0.6u5
0.106-0.219

0.524- 1.06
0.117-0.246

0.301-0.690
.0989-0.216

0.450-0.972
.0772-0.196

0.279-0.825
0.100-0. 245

0.308-0.592
0.105-0.216

AC:EPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE

ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:

1,2 DICHLCROETHANE 1 1b.3 15.1 10.2- 20.4
2 55.7 55.8 36.2- 73.4

11.5- 19.1
40.9- 68.7

ACCEPTABLE
ACC EPTA3LE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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PERFORMANCE EVALUATION REPORT

L RATORY: UT009 WATER POLLUTION 
STUDY NUMBER WP031

---------------------------------------------------------------------------------------
SAMPLE REPORT TRUE ACCEPTANCE
NUMBER VALUE VALUE* LIMITSANALYTES

WARNING
LIMITS

PERFORMANCE
EVALUATION

VOLATILE HALOCARBONS IN MICROGRAMS PER LITER:

CHLOROFORtl

1,1,1 TRICHLOROETHANE

TRICHLOROETHENE

CARBONTETRACHLORIDE

TETRACHLOROETHENE

BROM0DICHLOROMETHANE

D#HO MOCHLOROMETHANE

bHOMOFORM

NETHYLENE CHLORIDE

CHLOROBENZENE

1
2

1
2

1
2

1
2

1
2

.1
2

1
2

1
2

1
2

1
2

VOLATILE AROMATICS

11.7 11.8 7.85- 15.9
62.5 64.4 38.3- 86.7

13.6 13.4 8.68- 18.2
35.9 37.8 22.7- 50.0

7.90 7.57 5.10- 10.3
60.0 62.7 38.6- 80.5

16.6 16.4 10.9- 22.2

36.5 37.1 23.0- 50.1

8.20 9.24 6.08- 12.5
44.8 51.3 31.2- 66.7

10.5 10.8 7.33- 14.2

37.9 38.1 24.9- 53.6

12.6 13.1 8.48- 17.0

55.7 58.1 34.1- 80.2

14.2 14.5 7.45- 20.0
44.6 42.3 25.5- 59.9

10.4 10.6 6.59- 16.1

53.5 54.1 30.7- 76.5

18.4 16.0 11.4- 20.1
57.6 63.7 41.3- 79.8

IN MICROGRAMS PER LITER:

8.86- 14.8
44.4- 80.6

9.89- 17.0
26.2- 46.6

5.75- 9.62
43.9- 75.2

12.3- 20.8
26.4- 46.6

6.89- 11.7
35.7- 62.2

8.21- 13.3
28.5- 50.0

9.55- 15.9
39.9- 74.4

9.04- 18.4
29.9- 55.6

7.79- 14.9
36.5- 70.7

12.5- 19.0
46.2- 74.9

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACC EPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

1 41.4 40.1 25.7- 56.0

2 8.35 8.25 5.24- 11.6
29.5- 52.2
6.0U- 10.8

ACCEPTABLE

ACCEPTABLE

BASED UPON THECRETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 6
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PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

ORATORY: UT009

SAMPLE REPORT TRUE ACCEPTANCE
NUMBER VALUE VALUE : LIMITSANALYTES

WARNING
LIMITS

PERFORMANCE
EVALUATION

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

ETHYLBENZENE

TOLUENE

1
2

1
2

1
2

1
2

1
2

1, 2-DICHLOROBENZENE

1,3-DICHLOROBENZEN E

1,4-DICHLOROBENZENE

67.1 66.9 36.0- 94.3
14.2 14.0 9.26- 19.0

49.6 49.2 30.2- 65.2
9.55 9.51 6.09- 12.8

58.9 65.5 32.7- 93.9
9.68 8.88 5.85- 11.7

46.0 47.9 29.4- 61.7
18.5 16.6 11.6- 21.1

58.7 62.5 34.4- 85.8
14.1 12.4 7.49- 17.8

43.4- 86.9
10.5- 17.8

34.6- 60.8
6.93- 11.9

40.5- 86.2
6.59- 11.0

33.5- 57.6
12.9- 19.9

41.0- 79.3
8.79- 16.5

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

MISCELLANEOUS PARAMETERS:

L CYANIDE
MG/L)

NON-FILTERABLE RESIDUE
(IN MG/L)

OIL AND GREASE
(IN MG/L)

TOTAL PHENOLICS
(IN MG/L)

1 0.827
2 0.147

1
2

2

1
2

TOTAL RESIDUAL CHLORINE I
(IN MG/L) 2

0.860 0.598- 1.15
0.160 0.102-0.208

53.8 61.0 47.7- 64.6

71.8 83.0 62.8- 91.3

8.20 8.30 3.07- 12.2
43.0 48.4 33.7- 56.0

0.478 0.595 0.312-0.878
2.71 3.13 1.66- 4.60

3.47 3.70 3.06- 4.52
1.47 1.50 1.09- 1.77

0.668- 1.08
0.116-0.194

49.8- 62.5
66.4- 87.8

4.22- 11.0
36.5- 53.2

0.384-0.805
2.04- 4.23

3.25- 4.32
1.18- 1.68

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCE PTA BLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: TMA/Norcal

EMSL-LV Acceptance % of EMSL-LV
Range (%) True Value

% of allI
Participating
Laboratory's
Grand Average

April 20, 1993

143.8
118.0
126.4
121.2
130.0
122.3
132.2
127.2
125.7
143.7

113.7
107.9
83.8
68.3(LOW)

101.0
94.9

114.8
95.8

108.3
0.0(Outlier)

June 4, 1993

82.7 to 117.3 84.9

June 11, 1993

158.0
116.8
117.5
274.0
274.0
117.5

108.9
117.8
89.4

113.4
133.4
105.3

July 16, 1993

Sr-89
Sr-90

74.4 to 125.6
65.2 to 134.8

July 23, 1993

Alpha
Beta

42.0 to 158.0
72.1 to 127.9

August 13, 1993

Uranium 79.4 to 120.6

August 27, 1993

Alpha
Beta
Cs-137
Sr-90

54.2
81.5

3.3
54.2

to
to
to
to

September 17, 1993

Ra-226
Ra-228

74.5 to 125.5
56.9 to 143.1

96.0
89.2

99.1
93.0

November 5, 1993

82.6 to 117.4 70.0

PE Sample

Alpha
Uranium
Beta
Sr-89
Sr-90
Co-60
Cs-134
Cs-137
Ra-226
Ra-228

56.2
82.0
73.6
78.8
70.0
77.7
67.8
72.8
74.3
56.3

to
to
to
to
to
to
to
to
to
to

117.1
103.2
89.4
74.5

105.2
94.0

122.0
94.1

110.5
0.0

Tritium

Co-60
Zn-65
Ru-106
Cs-134
Cs-137
Ba-133

87.1

42.0
83.2
82.5

0.0
0.0

82.5

to
to
to
to
to
to

108.3
112.8
102.3
105.2
115.8
107.7

100.0
104.0

99.4
108.2

62.2
76.7

77.4
87.2

106.7 108.2

145.8
118.5
196.7
145.8

87.7
105.7
92.5
89.5

83.3
100.8
83.3
93.6

Tritium 71.8



I !iT EROFF ICE EIMORAHDUM

To: Larry Johnson

From: K. Yamamoto .

Subject: EPA Performance Evaluation Study Results

Date: 17 January 1994

Attached are TMA/Norcal's results in the EPA Gross Alpha-Beta

Performance Evaluation Study of October 29, 1993, and the Tritium

Performance Evaluation Study of November 5, 1993.

in Water
in Water

A Corrective Action Request will be issued for failure to be within the control

limits in the analysis for tritium.

cc: DER/RM/DS/MWT/DPK/NJV/AG/CS/QA File



EPA PERFORMANCE EVALUATION STUDY
WATER

CONTROL
LIMITS

+/-
pG i/L

GRAND
AVERAGE

pCi/L

STD
DEV

pCi/L

TMA
VALUE
pCi/L

10/29/93 Gross Alpha

10/29/93 Gross Beta

11/05/93 Tritium

20.00 8.70

15.00 8.70

7398.00 1283.90

14.08 4.64 23.67 1.53 3.32 1.27

17.01 4.80 14.00 0.00 -1.04 -0.35

7215.65 574.68 5175.33 53.02 -4.78 -5.20

DATE ANALYSIS
KNOWN
VALUE
pCi/L

EXPERI-
MENTAL

SIGMA
pCi/L

NORM
DEV

FROM
GRAND

NORM
DEV

FROM
KNOWN

C
0
D
E



I br EERGFI cE& ~ ctALL

To: Larry Johnson

From: K. Yamamoto 4

Subject: EPA Performance Evaluation Study Results

Date: 30 December 1993

Attached are TMA/Norcal's results in the EPA Air Filter Performance Evaluation

Study of August 27, 1993.

Apparently the EPA has changed the names of the studies. What was known as the

Intercomparison Study is now the Performance Evaluation Study and what was known

as the Performance Evaluation Study is now the Blind Performance Evaluation

Study.

cc: DER/RM/DS/MW'/DPK/NJV/AG/CS/QA File



EPA AIR FILTER PERFORMANCE EVALUATION STUDY

CONIROL EXPERI- NORM NORM C

KNOW LIMITS GRAND STD TMA MENTAL DEV DEV 0

* ATE ANALYSIS VALUE +/- AVERAGE DEV VALUE SIGMA FROM FROM D

pCi/F pCi/F pCi/F pCi/F pCi/F pCi/F GRAND KNOW E

08/27/93 Cs-137 9.00 8.70 10.00 1.62 8.33 0.58 -0.58 -0.23

08/27/93 Gross Alpha 19.00 8.70 20.00 3.27 16.67 0.58 -1.15 -0.81

08/27/93 Gross Beta 47.00 8.70 49.32 4.62 49.67 1.53 0.12 0.92

08/27/93 Sr-90 19.00 8.70 18.17 3.16 17.00 1.00 -0.40 -0.69



Z AIR FILTER PERFORMANC EVALUATCi STiUDY i-

CON'ROL EXPERI- NORM NORM C

KNOWN LIMITS GRAND STD TMA MENTAL DEV DEV 0

IR ATE ANALYSIS VALUE +/- AVERAGE DEV VALUE SIGMA FROM FROM D

pCi/F pCi/F pCi/F pCi/F pCi/F pCi/F GRAND KNOW E

08/27/93 Cs-137 9.00 8.70 10.00 1.62 8.33 0.58 -0.58 -0.23

08/27/93 Gross Alpha 19.00 8.70 20.00 3.27 16.67 0.58 -1.15 -0.81

08/27/93 Gross Beta 47.00 8.70 49.32 4.62 49.67 1.53 0.12 0.92

08/27/93 Sr-90 19.00 8.70 18.17 3.16 17.00 1.00 -0.40 -0.69



TmIcA/ca.MIM~ riI E ir Gt21I-

To: Larry Johnson

From: K. Yamamoto /,

Subject: EPA Performance Evaluation Study Results

Date: 20 December 1993

Attached are TMA/Norcal's results in the EPA Radium in Water Performance

Evaluation Study of September 17, 1993.

Apparently the EPA has changed the names of the studies. What was known as the

Intercomparison Study is now the Performance Evaluation Study and what was known

.as the Performance Evaluation Study is now the Blind Performance Evaluation

Study.

cc: DER/RM/DS/MWr/DPK/NJV/AG/CS/QA File



EPA PERFORMANCE EVALUATION STUDY
WATER

CONTROL
LIMITS

+/-
pCi/L

GRAND
AVERAGE

pCi/L

STD
DEV

pCi/L

TMA
VALUE
pCi/L

09/17/93 Ra-226

09/17/93 Ra-228

14.90 3.80

20.40 8.80

14.73 1.84

19.57 5.09

14.30 0.20 -0.34 -0.47

18.20 1.05 -0.46 -0.75

DATE ANALYSIS
KNOWI
VALUE
pCi/L

EXPERI-
MENTA'

SIGMA
pCi/L

NORM
DEV

FROM
GRAND

NORM
DEV

FROM
KNOWN

C
0
D
E



Th'/Iorcal
X u c'EgI Z i -XicE a1

To: Larry Johnson

From: K. Yamamoto .

Subject: EPA Performance Evaluation Study Results

Date: 8 December 1993

Attached are TMA/Norcal's results in the EPA Strontium in Water Performance

Evaluation Study of July 16, 1993 and the Uranium in Water Performance Evaluation

Study of August 13, 1993.

Apparently the EPA has changed the names of the studies. What was known as the

Interconrparison Study is now the Performance Evaluation Study and what was known

as the Performance Evaluation Study is now the Blind Performance Evaluation

Study.

cc: DER/RM/DS/MW'/DPK/NJV/AG/CS/QA File



EPA PERFORMANCE EVALUATION STUDY
WATER

CONTROL
LIMITS

+/-
pG i/L

GRAND
AVERAGE

pCi/L

STD
DEV

pCi/L

TMA
VALUE
pCi/L

07/16/93 Sr-89

07/16/93 Sr-90

08/13/93 Uranium

34.00 8.70

25.00 8.70

25.30 5.20

34.20 6.66

24.02 3.15

24.91 2.85

34.00 5.00 -0.07 0.00

26.00 1.00

27.00 1.00

0.69 0.35

1.21 0.98

0 DATE ANALYSIS
KNOWN
VALUE
pCi/L

EXPERI-
MENTAL

SIGMA
pCi/L

NORM
DEV

FROM
GRAND

NORM
DEV

FROM
KNOWN

C
0
D
E



I I:EZCEFFI cE 4OEZAND Jk4

Larry Johnson

K. Yamarmto K 4e..e,.

EPA Intercomparison Study Results

15 October 1993

ThANocraIL

Attached are TMA/Norcal's results in the EPA Gross Alpha-Beta in Water

Intercorparison Study of July 23, 1993.

cc: DER/RM/DS/MWr/DPK/NJV/AG/CS/QA File

To:

From:

Subject:

Date:



EPA LABORATORY INTERCOMPARISON PROGRAM
WATER

CONTROL
LIMITS

+/-
pCi/L

GRAND
AVERAGE

pCi/L

STD
DEV

pCi/L

TMA
VALUE
pCi/L

EXPERI-
MENTAL

SIGMA
pCi/L

07/23/93 Gross Alpha

07/23/93 Gross Beta

15.00 8.70

43.00 12.00

12.06 4.28

37.65 8.49

9.33 1.53 -0.94 -1.96

33.00 2.00 -1.16 -2.50

*DATE ANALYSIS
KNOWN
VALUE
pCi/L

NORM
DEV

FROM
GRAND

NORM C
DEV 0

FROM D
KNOWN E



IMTEHOFFICE IEMGRAMD UM

To:

From:

Subject:

Date:

Larry Johnson

K. Yamamoto /.:

EPA Intercomparison Study Results

30 August 1993

Attached are TMA/Norcal's results in the EPA Gamma in Water Intercomparison Study

of June 11, 1993.

cc: DER/RM/DS/MWT/DPK/NJV/AG/CS/QA File



EPA LABORATORY INTERCOMPARISON PROGRAM
GAMMA IN WATER

DATE

06/11/93

06/11/93

06/11/93

06/11/93

06/11/93

06/11/93

CONTROL
KNOWN LIMITS
VALUE +/-
pCi/L pCi/L

ANALYSIS

Ba-133

Co-60

Cs-134

Cs-137

Ru-106

Zn-65

17.30

8.70

8.70

8.70

20.80

17.30

GRAND STD
AVERAGE DEV

pCi/L pCi/L

96.74

14.90

5.39

5.76

103.87

107.54

6.87

2.08

1.57

1.47

12.83

7.83

EXPERI-
TMA MENTAL

VALUE SIGMA
pCi/L pCi/L

97.67

13.67

5.67

8.33

117.67

110.33

5.13

1.53

0.58

1.53

23.46

10.02

NORM NORM C
DEV DEV 0

FROM FROM D
GRAND KNOWN E

0.16

-0.43

0.10

0.89

1.99

0.48

-0.23

-0.46

0.23

1.15

-0.19

1.27

99.00

15.00

5.00

5.00

119.00

103.00



IT 2EROFF ICE NMMORAMDU(M

To: Larry Johnson

From: K. Yamamoto

Subject: EPA Intercomparison Study Results

Date: 24 August 1993

Enclosed are
Intercomparison
that TMA/Norcal

ThA/Norcal's results in the EPA
Study of April 20, 1993. An "ND" in
did not submit any data.

Performance Evaluation
the Code column indicates

Corrective Action Request Number NSD-93-47 was issued for TA/Norcal's failure

to submit 2 2 8 Ra results and Corrective Action Request Number NSD-93-48 was issued

for failure to be within the control limits in the analysis for 3*Sr.

cc: DER/RM/DS/MWT/DPK/NJV/AG/QA File

TMA/N r o3L



EPA LABORATORY INTERCOMPARISON PROGRAM
PERFORMANCE EVALUATION

CONTROL EXPERI- NORM NORM C
KNOWN LIMITS GRAND STD TMA MENTAL DEV DEV 0

*bATE ANALYSIS VALUE +/- AVERAGE DEV VALUE SIGMA FROM FROM D

pCi/L pCi/L pCi/L pCi/L pCi/L pCi/L GRAND KNOWN E

04/20/93 Gross Alpha 95.00 41.60 96.63 20.17 108.00 19.08 0.82 0.94

04/20/93 Ra-226 24.90 6.40 24.41 3.14 26.97 1.75 1.20 0.97

04/20/93 Ra-228 19.00 8.30 18.61 3.14 0.00 0.00 0.00 0.00 ND

04/20/93 Uranium 28.90 5.20 27.64 5.01 31.20 0.36 2.05 1.33

04/20/93 Co-60 39.00 8.70 39.36 2.90 37.00 2.65 -0.82 -0.69

04/20/93 Cs-134 27.00 8.70 25.40 2.14 31.00 1.00 1.94 1.39

04/20/93 Cs-137 32.00 8.70 32.60 2.81 30.67 3.21 -0.67 -0.46

04/20/93 Gross Beta 177.00 46.80 155.52 18.41 148.33 5.51 -0.46 -1.84

04/20/93 Sr-89 41.00 8.70 37.59 8.32 28.00 2.65 -3.32 -4.50

04/20/93 Sr-90 29.00 8.70 27.82 3.45 29.33 0.58 0.52 0.12



I NTErElFFI CE: MEEMCR.ANIDtJM

Larry Johnson

K. Yamamoto . "A

EPA Intercomparison Study Results

13 August 1993

ThANoca

Attached is TMA/Norcal'Is result in the EPA Tritium in Water Intercomparison Study
of June 4, 1993.

cc: DER/RM/DS/MWr/DPK/NJV/QA File

To:

From:

Subject:

Date:



EPA LABORATORY INTERCOMPARISON PROGRAM
WATER

KNOWN
VALUE
pCi/L

CONTROL
LIMITS

+/-
pCi/L

GRAND
AVERAGE

pCi/L

STD
DEV

PCi/L

TMA
VALUE
pCi/L

06/04/93 Tritium 9844.00 1707.20 9591.82 689.10 8408.00 372.02 -2.08 -2.53

DATE ANALYSIS

EXPERI-
MENTAL

SIGMA
pCi/L

NORM
DEV

FROM
GRAND

NORM
DEV

FROM
KNOWN
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: TMA/ERG Laboratory

PE Sample Number Acceptable Number Analyzed

WP-031

Metal
Inorganic/Mineral
Organic

38
46
37

42
50
54

% Acceptable

90.5
92.0
68.5



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

RECE'-~ ;I;
LEATORY: MIU0'l

SAMPLE REPORT TRUE ACCEPTANCE WARNING PEFOR!.ANCE

NUMBER VALUE VALUE* LIMITS LIMITS EVALUATIO

TRACE METALS IN MICROGRAMS PER LITER:

iLU.INUM

ARSENIC

JERYLLIUM

.:A DMi I U M

':OALT

XPPER

LRON

IERCUBY

.ANGANESE

-ICKEL

EAD

1
2

32
2

2.
2

2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

1
2

700
141

490
111

439
226

681
140

492
74.3

461
240

550- 784
107- 182

408- 537
56.7- 92.9

579- 755
117- 173

ACCEPTABLE
ACCEPTA3LE

430- 565 ACCEPTASLE

61.2- 88.4 NOT ACCEPTABLE

382- 533 401- 514
198- 278 208- 269

172 165 138- 194
62.4 61.0 50.8- 72.0

893
50.8

880
53.8

699 730
15.0 23.4

775- 980
45.4- 61.9

604- 543
17.4- 29.0

628 601 524- 657
19.5 18.7 13.6- 24.1

61.9 58.0 43.5- 72.5
1100 1100 950- 1270

9.12 9.38
6.30 6.67

623 600
75.1 73.5

899
350

860
340

1260 1200
761 738

7.31- 11.9
5.00- 8.48

536- 660
64.0- 82.7

766- 952
296- 383

1060- 1350
636- 833

145- 187
53.5- 69.4

801- 954
47.5- 59.8

634- 813
18.9- 27.6

541- 640
14.9- 22.8

47.2- 68.8
991- 1230

7.89- 11.3
5.44- 8.04

551- 614
66.4- 80.4

739- 928
307- 372

1100- 1310
661- 809

ACCEPTABLE
ACCEPTABLE

ACCEPTA3LE

ACCEPTA3LE

AZCEPTA BLE
ACCEPTABLE

ACCEPTABLE
NOT ACCEPTABLE

ACCEPTABLE
ACCE PTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
AZCCEPTABLE

ACCEPTABLE
rCCEPTAS LE

ACCEPTABLE
ACCEPTABLE

ACCEPTALE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSARY.

PAGE 1

64 ALITES

------------------------------------------------------------------------------



PERFORMANCE EVALUATION' REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

RECEIVED JP

*OiATORY: MIO07
fl nn :rnil%;z.

SAMPLE REPORT TRUE ACC ETA"CE LI MITS
EVA LU AT ION

ANALYTES U. ----- ----------

------------------------------------------------- 

----

TRACE METALS IN MICROGRAMS PER LITER:

SELENI.

VANAD ion

1
2

1
2

1.
2

ZINC

230
390

971
171

228
387

940
170

156- 277
2b - 186

832- 1040
146- 188

B49 842 737- 947

18.2 46.3 37.5- 56.1

171- 262
296- 459

860- 1020
151- 183

ACCEPTAS L:.

ACCEPTABLE

AC ETABLE
AccP3ALE

763- 921 ACCEPTABLE

39.6- 53.7 NOT ACCEPTASLE

ANTIr.ONY

SILV_.R

TH ALLIU 5

SoLYSD7ENUM

3
4

3
4

3
4

3
4

3
4

3
4I

STRONTIUM

TITANIUM

94.0 94.5

195 189
56.4- 119

108- 244

75.1 73.9 60.6- 86.8
26.4 25.8 21.1- 30.4

136
566

62.8 47.0- 77.3

539 421- 643

25.2 24.5 15.6- 30.6

82.4 81.6 64.4- 95.0

18.6 19.1 14.4- 23.3

72.0 73.4 62.0- 84.5

134
45.6

130
43.0

109- 151
34.0- 53.4

64.3- 111
125- 227

63.9- 83.5
22.2- 29.2

50.8- 73.4
450- 615

20.2- 29.0
68.3- 91.1

15.5- 22.1
64.9- 81.5

114- 145
36.5- 50.9

A C CEPT A 3 L -7

ACC7PTABLE
AccEPT A3L:

NOT ACCEPTA3LE
ACCEPTABLI

ACCE?2'A3L:
ACCEPTA3LE

ACCEPTABLF
ACCEPTABLE

ACCEPTABLE

AC:E?TABL

MINERALS IN MILLIGRAMS PER LITER:
(EXCEPT AS NOTED)

3
4

9.38 9.50 9.19- 9.75

4.64 4.70 4.62- 4.77

9.26- 9.68
4.64- 4.75

527EC. COhD. 1 945 899 B4C- 950 857

(Uh.40S/CM AT 25 C) 2 421 398 366- 435 377
---- --- --- --- ------------------------ -

- - - - - - - -

- 963
- 427

ACCEPTABLY
ZCCTPTABL-

ACCEPTABL7
ACCETABL

ALUE W4EN NECESSART.
BASED UPON THEORETICAL CALCULATIONS, OR A I-

PAGE 2

PH-UNITS

q



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/9

RECEIVED JAt

* oRATORY: M1007 -
-----------------------------------------------------------------------------------

SAMPLE REPORT TRUE ACCEPTANCE WARNING PERFOR NCE

ANALYTES NUMBER VALUE VALUE- LIMITS LIMITS EVALUATION

---------------------------------------------------------------- 
-------

MINERALS IN MILLIGRAMS PER LITER: (EXCEPT AS NOTED)

TDS Al idO C

TOTAL HARDNESS
(AS CACQJ)

CALCIU U

MAGN ES IDM

1
2

1
2

1
2

1
2

SODIUM

POTASSIUS

TOTAL ALKALINITY
(AS CACOJ)

CHLORIDE

FLUORIDE

SULFAIE

1
2

1
2

1
2

1
2

1
2

500 577
636 223

299
61.4

279
57.4

396- 759
168- 284

236- 307
51.2- 63.8

118 110 87.4- 126

7.56 7.00 5.95- 8.19

1.03 0.960 0.771- 1.18

10.3 9.70 8.36- 11.0

62.8 61.7 56.2- 67.8

26.8 26.3 23.6- 29.2

7.49 7.50 6.39- 8.81
40.2 40.0 34.5- 45.6

118 120 106- 133

12.5 11.0 7.85- 15.3

172 199
44.8 41.2

183- 213
36.5- 45.4

2.88 3.30 2.83- 3.77

0.257 0.380 0.319-0.457

12.95
89.0

14.0 10.8- 16.8
92.0 78.1- 105

NUTRIENTS IN MILLIGRAMS PER LITER:

AMONIA-NITROGEN 1 5.40 7.70
4 13 n 73 'a

6.10- 9.16
o.4- i.98~2

441- 713 ACCEPTABL.
133- 269 NOT ACCEP-A3L

245- 298 CHECK FOR ERR'

52.8- 62.2 ACCEPTABL

92.2- 121
6.23- 7.91

0.822- 1.13
8.71- 10.6

57.6- 66.3
24.3- 28.5

6.7C- 8.50
35.9- 44.2

AZ: EPTASL
ACEFPTA3L

ACCEPTABL'
ACCE PTABL

ACCEPTABL
ACCEPTA3L

ACCEPTABL,
ACCEPTABL:

109- 130 ACCEPTABLE
8.77- 14.3 ACCEPTABLE

167- 210 NOT ACCEPTABLE

37.6- 44.3 CHECK FOR ERRC

2.95- 3.65 CHECK FDR ERRC

0.336-0.439 NOT ACCEPTABLE

11.5- 16.0-. ACCEPTA3LI

81.5- 102 ACCEPTABLE

6.47- 8.79 -NOT AZCEPTABLE
0.550-0.923 CHECK FOR ERRC

0.49.-0.9.z - -------------- ------------

BASED UPON THEORETICAL CALCULATIONS, CR A REFERENCE VALUE WHEN NEC.SS.r.

PAGE 3



PERFORMANCE EVALUATION REPORT

VATER POLL6TION STUDY NUMBER WP031

DATE: 12/27/93

RECEIVED JAN
9 0EATORY: MIU07

SAMPLE REPORT TRUE ACCEPTANCE WARNING P--1'02M\C

ANALY'IS NU1BER VALUE VALU"* LIMITS LItITS EVALUATION

---------------------------------------------------------------------------------

NUTRIENTS IN MIILLIGRAMS PE7. LITER:

NITRATE-NITROGEN

oHTHOPHOSPHATE

KJ"iL:AnL- NITROGEN

TOTAL PHOSPHORUS

1 0.490 0.520
2 10.4 11.0

1 0.131 0.150
2 4.17 4.10

3
4

13.5 14.0
1.31 0.710

3 5.54 7.40
4 0.424 0.490

0.378-0.658
6.84- 13.0

0.114-0.187
3.46- 4.68

10.3- 17.1
0.226- 1.32

5.57- 8.05
0.341-0.569

0.412-0.625
9.34- 12.5

0.122-0.178
3.62- 4.54

ACCEPT.3LE
A.CC EP .3 LE

.CCEPTA3LB

.kCC EPT.A-BLE

11.1- 16.3 AZZEPT.%9LE

0.357- 1.19 CHECK F3? CRO

5.86- 7.75 NOT ACCEPTABLE

0.369-0.542 ACCEPTABLE

DEMANDS IN MILLIGRAMS PER LITER:

COD 3.
2

1
2

1
2

n-DAY SOD

62.0 70.8 52.4- 84.6
195 207 163- 230

25.6 28.0 23.9- 32.8

75.5 82.0 69.5- 95.3

47.3
143

44.9 26.1- 60.1
131 75.4- 180

56.5- 80.5
172- 221

25.0- 31.6
72.8- 91.9

30.3- 55.8
86.5- 167

ACCE PTABLE
ACCEPTABLE

ACCEPZIBLI
ACCEPTABYL?

ACCEPTABLE
ACCE PTA BL--

PCB'S IN MICROGRAMS PER LITER:

PCb-AROCLOR 1254

PCB-AECCLOR 1260

1 2.69 1.87 0.938- 2.71

2 5.20 4.63 2.79- 5.96

1.21- 2.49 CHECK FOR ERRC

3.19- 5.56 ACCEPTABL

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESSP.XY.

PAGE 4



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

. RECEVED JAN 1 9
ATORY: MI007

-------------------------------------------------------------------------------
SAMPLE REPORT TRUE ACCEPT ANCE wARNING PERF:RAN CE

NALYITS NUMBER VALUE VALUE:;: LIMITS LIMIT7 EVALU --- ION

S-------------------------------------------------

PCB'S IN OIL IN MILLIGRANS PER KILCGRAM:

-CB IN OIL- 1016/1242

?C4 IN OIL- 1254

2 39.8 35.3 8.02- 46.6

1 51.5 43.9 13.5- 61.8

13.0 - 41.6

19.8- 55.5

A CCE? T ABLE

ACCP TABLE

PESTICIDES IN MICR3GRAMS PER LITER:

:HLORDANE

%LDRIb

.jIELDRIN

3 5.82
4 0.887

1 0.455
2 0.081

1 0.965
2 0.367

1 0.828
2 0.211

1 <0.075
2 C0.075

1 0.780
2 0.172

1 0.622
2 0.221

IDE

DDT

-IEPTACHLOR

-iEPTACHLOR EPOXIDE

8.21 4.91- 9.72

2.21 1.07- 2.77

0.539
0.086

0.122-0.754
.0171-0.121

0.475 0.203-0.710
0.173 .0661-0.239

0.866 0.433- 1.15
0.202 .0956-0.268

0.539 0.235-0.756
0.173 .0788-0.236

0.796
0.142

0.362- 1.06
.0570-0.216

0.669 0.137-0.918
0.216 .0756-0.269

1 0.430 0.478
2, (1.71 t.174

5.52- 9.11 ACEPTA LE

1.29- 2.56 NOT ACCEPTABLE

0.202-0.674
.0303-0.108

ACCEPTABLE

ACCEPTABLE

0.267-0.645 NOT ACCEPTABLE

0.106-0.219 NOT ACCEPTABLE

0.524- 1.06
0.117-0.246

ACCEPTABLE
ACCEPTABLE

0.301-0.690 NOT ACCEPTA3LE

.0989-0.216 NOT ACCEPTABLE

0.450-0.972
.0772-0.196

0.279-0.825
0.100-0.245

0.260-0.640 0.308-0.592
.0858-0.235 0.105-0.216

ACCEPTABLE
ACZEPTABLE

ACCEPTABLE
ACCEPTAB5L

ACCEPTABLE
ACCEPTABLE

.: BASED UPON THEORETICAL CALCULATIONS, OR 
A REFERENCEAL WE E- .-. o

PAGE 5



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

RECEIVED JAN
RATOiY: MIU07

----------------- 
- - -- -

SAMPLE REPORT TRUE ACCEPTANCE

NUMBER VALUE VALUE* LIMITS
. ALNINGI

LIMITS

----------- 
- ---L-C--- 

- -------- -- ---------

VOLATILE HALOCkRBONS IN MICROGRAMS PER LITER:

PEVF' r A 0
EVALU%'TION

1,2 DICHLOROETHANE

CHLOROFCRM

1,1,1 TRICHLOROETHANE

THICHLOROETHENE

CARSONTETRACHLORIDE

TETRACHLOROETHENE

SO ODICHLOROMETHA A NE

VIBSO MOCHLOROMETHANE

FU MOFORM

METHYLENE CHLORIDE

CHLORCENZENE

1

1
2

1

2

1

2

1
2

1
2

1
2

1
2

12.7 15.1 10.2- 20.4
47.5 55.8 36.2- 73.4

9.02 11.8 7.85- 15.9
44.8 64.4 38.3- 86.7

9.04 134 8.68- 1B.2

20.6 37.8 22.7- 50.0

4.55 7.57 5.10- 10.3

35.9 62.7 38.6- 80.5

12.7 16.4 10.9- 22.2
26.4 37.1 23.0- 50.1

9.41 9.24 6.0- 12.5
48.2 51.3 31.2- 66.7

9.98 1.8 7.33- 14.2
36.0 381 24.9- 53.6

1.8b 13.1 8.48- 17.0

11.0 58.1 34.1- 80.2

26.5 14.5 7.45- 20.0

52.0 42.3 25.5- 59.9

10.2 10.6 6.59- 16.1
46.3 54.1 30.7- 76.5

14.5 16.0 11.4- 20.1

53.8 63.7 41.3- 79.8

11.5- 19.1
40.9- 68.7

8.86- 14.8
44.4- 50.6

ACCEPTABLE

ACCEPTA2LE

ACcEPTABLE

9.a9- 17.0 CHECK FOR ERRO?
26.2- 46.6 NOT ACCEPTA3LE

5.75- 9.62 NOT ACCEPTABLE
43.9- 75.2 NOT ACCEPTABLE

12.3- 20.8
26.4- 46.6

6.89- 11.7
35.7- 62.2

8.21- 13.3
28.5- 50.0

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACZEPT ABLE

ACCEPTABLE
ACCEPTABLE

9.55- 15.9 NOT ACZE?TA3LE
39.9- 74.4 NOT A: EPTA BLE

9.04- 18.4
29.9- 55.6

7.79- 14.9
36.5- 70.7

12.5- 19.0
46.2- 74.9

NOT ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCE PTAr3LE

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

1 61.7 40.1 25.7- 56.0
2 16.3 6.25 5.24- 11.6

29.5- 52.2 NOT AZCEPTABLE
6.04- 10.8 NOT ACCEPTABLE

8ASD -UPN TICETICAL C.LCULATIGNS, Ca A aEFERENCE VALUE VREN NE7-0SSART.

f VL'EZ

h z EN E

P AGE. 6



PERFORMANCE EVALUATION REPORT

WATER POLLUTION STUDY NUMBER WP031

DATE: 12/27/93

RECEIVED JAM 19 5

--- --- --- --- --- -- --- --- --- --- --- -- --- --- --- --- -- - .-- .-- -- -

SA MPLE REPORT TRUE ACCEPTANCE 'AARN!NG .. I .. A. -

ANALYTES NUMBER VALUE VALUE* LIMITS LIMITS EVLUATION

-----------------------------------------------------------------------------------------

VOLATILE AROMATICS IN MICROGRAMS PER LITER:

ETHYLBENZENE

TOLUENE

I.

2

1
2

1

2

1,2-DICHLOROBENZENE

1,3-DICHLO ROB ENZENE

1,4-DICHLOROBE NZENE

62.2 66.9 36.0- 94.3
16.3 14.0 9.26- 19.0

46.6 49.2 30.2- b5.2

17.4 9.51 6.09- 12.8

35.8 65.5 32.7- 93.9
4.48 8.88 5.85- 11.7

24.7 47.9 29.4- 61.7
8.65 16.6 11.6- 21.1.

36.5 62.5 34. 4- 85.8
7.58 12.4 7.49- 17.8

43.4- 86.9
10.5- 17.8

ACCEPTA3LE

34.6- 60.8 ACCEPTA3LE

6.93- 11.9 NOT A:::PT BLE

40.5- 86.2 CHECK FOR ERDO

6.59- 11.0 NOT ACCEPTABLE

33.5- 57.6 NOT ACCEPT!3LE
12.9- 19.9 NOT ACCEPTA3LE

41.0- 79.3 CHECK FOR ERRO

8.79- 16.5 CHECK FOR FRRO

hISCELLANECUS PARAMETERS:

.- TAL CYAhIDE 1
(IN hG/L) 2

NON-FILTERABLE RESIDUE 1

(IN MG/L) 2

OIL AND GHEASE 1

(IN IG/L) 2

TOTAL PHENOLICS 1

(IN MG/L) 2

TOTAL RESIDUAL CHLORINE 1

(IN NG/L) 2

1.12
0.192

0.860 0.598- 1.15
0.160 0.102-0.208

7. 3 61.0 47.7- 64.6
76.0 83.0 62.8- 91.3

5.7 8.30 3.07- 12.2
36 48.4 33.7- 56.0

0 ,488
2.518

0.595 0.312-0.878
3.13 1.66- 4.60

3.90 3.70 3.06- 4.52
1.*)-) 1.50 1.09- 1.77

0.663- 1.08 CHECK FOR ERRO

0.116-0.194 A:ZEPTA3LE

49.8- 62.5
66.4- 87.8

ACCEPTA3LE
A CC 3PT A 5LE

4.22- 11.0 ACCEPTABLE
36.5- 53.2 CHECK FOR ERRO

0. 384-0. 805
2.04- 4.23

ACCEPTABLE
A CC 3?TA 3E

3.25- 4.32 ACCEPTALE
1.18- 1.68 CHECK FO? ERRO

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NECESS% . .

PA G 7 7 (LAST PAlG-,)

a 117
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Ortek Laboratories

PE Sample Number Acceptable Number Analyzed

WP-031

Metal
Inorganic/Mineral
Organic

40
25
53

% Acceptable

42
48
54

95.2
52.1
98.1

Wisconsin State Proficiency Testing Samples

El_94

Metals 26
Inorganic 15
Organic 47

Analytical Standards Incorporated PE Samples -

26
15
49

January 1994

8

100.0
100.0

95.9

Organic 8 100.0



(414) 498-2222
(800) 236-4067

WVIRONMENTAL LABORATORY FAX (414) 498-4067

1609 Western Avenue P.O. Box 12435 Green Bay, WI 54307-2435

March 28, 1994

Ms. Donna Wanek
U.S. DOE Richland Office
825 Jadwin Avenue
Richland, WA 99353

Dear Ms. Wanek,

The following is a corrective action report for the deficient

parameters for the Wisconsin State Laboratory 
of Hygiene El 94

Performance Evaluation Study. I have also enclosed a copy of

ORTEK's results for this study.

Anthracene: The analyst reported phenanthrene rather than

anthracene. This is very disturbing to us. I understand that the

two compounds elute approximately ten seconds apart, and that

they also share a common quantitation ion. However I feel 
that

the data was not thoroughly reviewed. If it had been, the

retention times of these compounds in the sample would have been

compared against those of the standard and therefore 
the

compounds properly identified.

TPH: There was a mathematical error here. The reported result is

in error by a factor of ten. The corrected result is 1-10 mg/L,

which would have been within the acceptable range.

Should you have any questions regarding this report, please feel

tree to contact me.

ecki Detaege MT(ASCP)
uality Assurance/Quality Control Officer

RECEIVED

i'R 0 6 1994

E-RUCCC
Printed on Recycled Piper



Wisconsin State Laboratory of Hygiene
465 Henry Mall
Madison, WI 53706-15 78
(608) 262-3438

WUniversity of Wisconsin Center for Health Sciences

Proficiency Testing

15 March 1994
El_94 -- Inorganic and Metal Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western, PO Box 12435
Green Bay, WI 54307-2435

Parameter Number True* Mean SD Acceptable Your

Tested Reporting Value Range Answer

-----------------------------------------------------------------------------------
BOD 310 57 57 9 31-83 mg/L 46

Your result is a correct answer
------------------------------------------------------------------------------------
CBOD** 4 Please call 36

The participation in this test is too small to grade your result
------------------------------------------------------------------------------------

COD 70 87.9 84.8 8.1 62.4-107.2 mg/L 100

Your result is a correct answer
------------------------------------------------------------------------------------
pH 45 9.05 9.11 0.13 8.74-9.48 9.2

Your result is a correct answer
------------------------------------------------------------------------------------
Nitrate 79 5.97 5.87 0.40 4.77-6.97 mg/L 6.1

Your result is a correct answer
------------------------------------------------------------------------------------
Ammonia 148 1.53 1.51 0.19 0.98-2.03 mg/L 1.6

Your result is a correct answer
------------------------------------------------------------------------------------
Kjeldahl Nitrogen 58 3.88 3.82 0.42 2.65-4.99 mg/L 3.8

Your result is a correct answer
------------------------------------------------------------------------------------
Phosphorus 112 1.06 1.18 0.08 0.94-1.41 mg/L 1.2

Your result is a correct answer
------------------------------------------------------------------------------------
Suspended Solids 342 36 32 4 21-43 mg/L 29

Your result is a correct answer
------------------------------------------------------------------------------------

Chloride 88 13.2 13.5 1.4 9.6-17.2 mg/L 15

Your result is a correct answer
------------------------------------------------------------------------------------
Fluoride 71 1.64 1.64 0.09 1.40-1.88 mg/L 1.6

Your result is a correct answer
-----------------------------------------------------------------------------------
Sulfate 75 33.0 34.4 1.9 29.1-39.6 mg/L 32

Your result is a correct answer
-----------------------------------------------------------------------------------
A correct answer for a parameter does not automatically grant a laboratory

certification or registration. Refer to Chp. NR. 149, Wis. Adm. Code

* True value is based on a calculated value of the added analyte.

** Participation in this test was too small to grade results statistically.
Answers were graded on EPA regression.

The next shipment will be sent from Madison May 10, 1994. You will get samples

at that time to repeat any current wrong or outlying results.



Environmental Proficiency Testing -- Report of results
Page 2

15 March 1994
El_94 -- Inorganic and Metal Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western, PO Box 12435
Green Bay, WI 54307-2435

Parameter Number True* Mean SD Acceptable Your

Tested Reporting Value Range Answer
---------------------------------------------------------------------------

Cyanide 54 0.36 0.33 0.04 0.22-0.44 mg/L 0.30

Your result is a correct answer
---------------------------------------------------------------------------
Phenolics 52 75 72 11 40-103 Ag/L 80

Your result is a correct answer

Hardness (EDTA) 59 244 240 7 220-259 mg/L 230

Your result is a correct answer
---------------------------------------------------------------------------
Oil and Grease 26 41 37 4 25-48 mg/L 34

Your result is a correct answer
---------------------------------------------------------------------------

Aluminum 61 1375 1372 118 1043-1700 Mg/L 1400

Your result is a correct answer
---------------------------------------------------------------------------
Antimony 46 438 407 45 281-532 pg/L 420

Your result is a correct answer
---------------------------------------------------------------------------
Arsenic 67 75.0 73.1 7.0 53.5-92.7 pg/L 76

Your result is a correct answer
---------------------------------------------------------------------------
Barium 70 1375 1345 98 1074-1616 gg/L 1400

Your result is a correct answer
---------------------------------------------------------------------------
Beryllium 45 43.8 43.4 2.9 35.2-51.5 pg/L 46

Your result is a correct answer
---------------------------------------------------------------------------
Cadmium 77 138 135 9 109-160 g/L 140

Your result is a correct answer
---------------------------------------------------------------------------
Calcium 67 22500 22511 2023 16886-28136 pg/L 24000
Your result is a correct answer
---------------------------------------------------------------------------
Chromium 77 138 135 13 97-172 pg/L 140 -

Your result is a correct answer
----------------------------------------------------------------------------
A correct answer for a parameter does not automatically grant a laboratory

certification or registration. Refer to Chp. NR. 149, Wis. Adm. Code

* True value is based on a calculated value of the added analyte.

** Participation in this test was too small to grade results statistically.

Answers were graded on EPA regression.
The next shipment will be sent from Madison May 10, 1994. You will get samples

at that time to repeat any current wrong or outlying results.



Environmental Proficiency Testing -- Report of results

15 March 1994
El_94 -- Inorganic and Metal Analytes

Page 3

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western, PO Box 12435
Green Bay, WI 54307-2435

Parameter Number True* Mean SD Acceptable Your
Tested Reporting Value Range Answer

Cobalt 52 250 246 13 209-281 pg/L 250
Your result is a correct answer

Copper 78 1375 1356 81 1132-1580 Ag/L 1400
Your result is a correct answer

Hardness (Calculation) 50 149 149 9 122-174 mg/L 154

Your result is a correct answer

Iron 74 2750 2699 229 2062-3336 p4g/L 2900
Your result is a correct answer
---------------------------------------------------------------------------

Lead 79 550 547 42 430-664 pg/L 500

Your result is a correct answer
---------------------------------------------------------------------------

Magnesium 66 22500 22363 1555 18040-26687 pg/L 23000
Your result is a correct answer

Manganese 68 1375 1372 102 1088-1656 Ag/L 1400
Your result is a correct answer
---------------------------------------------------------------------------

Mercury 62 1.50 1.41 0.32 0.52-2.31 pg/L 1.6

Your result is a correct answer

Molybdenum 41 438 420 38 315-525 pg/L 380
Your result is a correct answer

Nickel 72 1375 1344 112 1032-1656 pg/L 1400
Your result is a correct answer

Potassium 63 2000 2011 224 1389-2633 Ag/L 1700
Your result is a correct answer

Selenium 66 75.0 71.6 5.8 55.5-87.7 pg/L 65
Your result is a correct answer

A correct answer for a parameter does not automatically grant a laboratory
certification or registration. Refer to Chp. NR. 149, Wis. Adm. Code
* True value is based on a calculated value of the added analyte.

** Participation in this test was too small to grade results statistically.
Answers were graded on EPA regression.

The next shipment will be sent from Madison May 10, 1994. You will get samples
at that time to repeat any current wrong or outlying results.



Environmental Proficiency Testing -- Report of results

15 March 1994

El_94 -- Inorganic and Metal Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western, PO Box 12435
Green Bay, WI 54307-2435

Parameter Number
Tested Reporting

True* Mean SD
Value

Acceptable Your
Range Answer

Silver 75 9.0 9.2 1.8 4.1-14.3 pg/L LU

Your result is a correct answer
----------------------------------------------------------------------------
Sodium 68 22500 21804 1807 16782-26827 pg/L 22000

Your result is a correct answer
----------------------------------------------------------------------------

Thallium 45 438 432 24 366-498 Ag/L 450

Your result is a correct answer
----------------------------------------------------------------------------
Vanadium 41 175 173 10 145-200 pg/L 160

Your result is a correct answer
----------------------------------------------------------------------------
Zinc 75 688 673 49 538-808 ug/L 710
Your result is a correct answer
----------------------------------------------------------------------------

A correct answer for a parameter does not automatically grant a laboratory

certification or registration. Refer to Chp. NR. 149, Wis. Adm. Code

* True value is based on a calculated value of the added analyte.
** Participation in this test was too small to grade results statistically.

Answers were graded on EPA regression.
The next shipment will be sent from Madison May 10, 1994. You will get samples

at that time to repeat any current wrong or outlying results.

Page 4



Wisconsin State Laboratory of Hygiene
465 Henry Mall
Madison, W 53706-1578
(608) 262-3438

V University of Wisconsin Center for Health Sciences

17 March 1994

El_94 -- Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western, PO Box 12435
Green Bay, WI 54307-2435

Parameter Number True* Mean
Tested Reporting Value
-------------------------------------------------

Tetrachloroethylene 57 87.7 83.6
Your result is a correct answer
Trichloroethylene 57 76.3 72.0

Your result is a correct answer
Toluene 58 55.9 53.5

Your result is a correct answer
Benzene 58 31.4 30.0
Your result is a correct answer
Chlorobenzene 58 42.0 42.8
Your result is a correct answer

SD Acceptable
Range

10.1 55.4-111.6 pg/L

8.9 47.3-96.6 pg/L

5.4 38.5-68.4 p4g/L

2.9 22.0-37.9 Ag/L

5.3 28.0-57.5 pg/L

Satisfactory performance for Purgeable Halocarbons and Aromatics.
Your score - 100%

bis (2 ethyl hexyl) Phtha 38
Your result is a correct answer
butyl benzyl Phthalate 35
Your result is a correct answer
di-methyl Phthalate 33
Your result is a correct answer
di-n-octyl Phthalate 38
Your result is a correct answer
di-ethyl Phthalate 35
Your result is a correct answer

44.3 36.8 11.4 5.0-68.6 Ag/L

43.4 25.3 14.1

55.0 30.0 18.7

82.6 62.1 17.8

61.3 41.5 19.3

DL-64.5 Ag/L

DL-81.9 Ag/L

12.6-111.7 pg/L 88

DL-95.1 pg/L

Satisfactory performance for Phthalates.
Your score - 100%
--------------------------------------------------------------------------------------
n-nitrosodimethylamine 36 82.2 43.5 19.9 DL-98.8 Ag/L 66

Your result is a correct answer
n-nitrosodiphenylamine 37 51.4 39.7 11.2 8.7-70.6 Ag/L 36

Your result is a correct answer
n-nitroso, di-n-propylami 37 58.6 44.6 8.4 21.4-67.9 pg/L 62

Your result is marginally acceptable, review your procedure

Satisfactory performance for Nitrosamines.
Your score - 100%
-------------------------------------------------------------------------------------------

A correct answer for a parameter does not automatically grant a laboratory

certification or registration. Refer to Chp. NR. 149, Wis. Adm. Code

* True value is based on a calculated value of the added analyte.
The next shipment will be sent from Madison May 10, 1994. You will get samples

at that time to repeat any current wrong or outlying results.

Proficiency Testing

Your
Answer

79

70

50

27

39

46

9

4

28



Environmental Proficiency Testing -- Report of results

17 March 1994

El_94 -- Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western, PO Box 12435
Green Bay, WI 54307-2435

Parameter Number True*
Tested Reporting Value
----------------------------------

GC/MS Naphthalene 29 60.0

Your result is a correct answer

GC/MS Acenaphthene 29 25.8

Your result is a correct answer

GC/MS Anthracene 27 32.6

Your laboratory did not report a result

GC/MS Pyrene 29 78.3

Your result is a correct answer
GC/MS Benzo(a)pyrene 23
Your result is a correct answer

Mean

45.7

20.4

27.2
for this

71.3

7.84 6.28 1.81

SD Acceptable
Range

11.1 14.9-76.4 p4g/L

5.1 6.3-34.5 jg/L

5.6 11.8-42.7 pg/L
analyte.
13.5 33.6-108.9 pg/

Page 2

Your
Answer

51

22

No reply

L 85

1.24-11.32 pg/L 6

Satisfactory performance for PAH's by GC/MS.
Your score - 80%
-------------------------------------------------------------------------------
4,4 - DDD 39 4.10 3.65 0.88 1.21-6.09 pg/L 3.9

Your result is a correct answer
4,4 - DDE 39 9.40 7.86 2.11 1.98-13.74 pg/L 8.8

Your result is a correct answer
4,4 - DDT 39 12.8 10.2 2.9 2.0-18.3 Ag/L 11

Your result is a correct answer
Heptachlor 39 6.00 4.83 1.22 1.44-8.23 pg/L 5.6

Your result is a correct answer
Heptachlor epoxide 39 7.60 6.37 1.25 2.89-9.85 Ag/L 6.8

Your result is a correct answer

Satisfactory performance for Organochlorine Pesticides.
Your score n 100%
---------------------------------------------------------------------
PCB Aqueous 39 7.95 7.43 1.43 3.45-11.40 pg/La
Your result is a correct answer

8.7

Satisfactory performance for PCB's (aqueous).
Your score - 100%

-----------------------------------------------------------------------------------

A correct answer for a parameter does not automatically grant a laboratory

certification or registration. Refer to Chp. NR. 149, Wis. Adm. Code

* True value is based on a calculated value of the added analyte.

The next shipment will be sent from Madison May 10, 1994. You will get samples
at that time to repeat any current wrong or outlying results.



Environmental Proficiency Testing -- Report of results

17 March 1994

E1_94 -- Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western, PO Box 12435
Green Bay, WI 54307-2435

Parameter Number True* Mean
Tested Reporting Value
-----------------------------------------
2-chlorophenol 39 54.9 40.9
Your result is a correct answer
2,4-dichlorophenol 41 30.7 22.4
Your result is a correct answer
2-nitrophenol 42 38.4 28.0

Your result is a correct answer
4-chloro, 3-methyl Phenol 41 66.1 50.7

Your result is a correct answer
4-nitrophenol 40 77.5 30.2
Your result is a correct answer

SD Acceptable Your
Range Answer

8.4 17.6-64.2 jpg/L 55

4.6

7.8

10.6

17.6

9.6-35.1 pg/L

6.3-49.6 pg/L

21.2-80.1 p&g/L

DL-79.3 pg/L

29

42

71

32

Satisfactory performance for Phenols or Substituted Phenols.

Your score - 100%
---- ---------------------------------------------------------------- -----------

2,4-D 23 12.40 9.01 2.26 2.73-15.28 pAg/L 5.7

Your result is a correct answer
2,4,5-TP 23 7.74 7.14 2.63 DL-14.46 pg/L 3.6

Your result is a correct answer
Dicamba 17 4.56 3.27 1.01 0.46-6.09 pg/L 3.3

Your result is a correct answer
Pentachloro. (herbicide) 13 4.44 3.87 1.99 DL-9.41 pg/L 2.0

Your result is a correct answer
Dinoseb 19 4.47 2.50 1.58 DL-6.88 pg/L 0.8

Your result is a correct answer

Satisfactory performance for Chlorinated Acid Herbicides.

Your score - 100%
-------------------------------------------------------------------------------
A correct answer for a parameter does not automatically grant a laboratory

certification or registration. Refer to Chp. NR. 149, Wis. Adm. Code

* True value is based on a calculated value of the added analyte.

The next shipment will be sent from Madison May 10, 1994. You will get samples

at that time to repeat any current wrong or outlying results.

Page 3



Environmental Proficiency Testing -- Report of results

17 March 1994

E1194 -- Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western, PO Box 12435
Green Bay, WI 54307-2435

Parameter Number True*
Tested Reporting Value
----------------------------------

bis (2-chloroethoxy) Math 35 88.2
Your result is a correct answer
bis (2-chloroethyl) Ether 36 59.0
Your result is a correct answer
bis (2-chloroisopropyl) E 35 68.8
Your result is a correct answer
4-bromophenyl phenyl Ethe 33 69.8
Your result is a correct answer
4-chlorophenyl phenyl Eth 34 40.5
Your result is a correct answer

Mean SD Acceptable
Range

71.4 15.0 29.6-113.1 ug/L

50.9 12.4

56.4 11.4

58.9 12.1

35.5 8.5

16.4-85.3 Ag/L

24.7-88.1 pg/L

25.2-92.6 Ag/L

11.8-59.2 pg/L

Your
Answer

87

64

67

69

39

Satisfactory performance for Haloethers.
Your score - 100%
-------------------------------------------------
GRO 70 251 248
Your result is a correct answer

188-314 pg/L 250
/

Satisfactory performance for Gasoline Range Organics.
Your score - 100%
-------------------------------------------------------------------------------
DRO 69 960 834 672-1248 1g/L 900

Your result is a correct answer

Satisfactory performance for Diesel Range Organics.
Your score - 100%
-------------------------------------------------------------------------------
TP 27 68.0 67.3 28.2 DL-145.9 mg/L 1100

Your result is an outlier

Unsatisfactory performance for Total Recoverable Petroleum Hydrocarbons.

Your score - 0%
-------------------------------------------------------------------------------
A correct answer for a parameter does not automatically grant a laboratory
certification or registration. Refer to Chp. NR. 149, Wis. Adm. Code

* True value is based on a calculated value of the added analyte.
The next shipment will be sent from Madison May 10, 1994. You will get samples
at that time to repeat any current wrong or outlying results.

Page 4



Environmental Proficiency Testing -- Report of results

17 March 1994
El_94 -- Organic Analytes

0234
Laboratory Supervisor
Oneida Research & Technology
1609 Western, PO Box 12435
Green Bay, WI 54307-2435

Parameter Number True* Mean
Tested Reporting Value
-------------------------------------------
t-methyl butyl Ether 65 27.2 25.9
Your result is a correct answer
Benzene 65 36.4 35.0
Your result is a correct answer
Toluene 65 25.3 25.0

Your result is a correct answer
Ethyl benzene 65 20.7 20.4
Your result is a correct answer
Total Xylenes 65 48.3 48.7
Your result is a correct answer
1,3,5 trimethyl Benzene 65 41.3 42.4
Your result is a correct answer
1,2,4 trimethyl Benzene 65 25.6 27.1
Your result is a correct answer

SD Acceptable
Range

5.2 11.4-40.3 pg/L

4.2

2.6

2.3

6.6

4.4

3.1

23.2-46.8 pg/L

17.6-32.4 Ag/L

13.9-26.8 pg/L

30.4-67.0 pg/L

30.0-54.7 pg/L

18.5-35.7 pg/L

Page 5

Your
Answer

21

32

22

17

43

38

24

Satisfactory performance for Petroleum Volatile Organic Carbon.
Your score - 100%
-------------------------------------------------------------------------------
A correct answer for a parameter does not automatically grant a laboratory
certification or registration. Refer to Chp. NR. 149, Wis. Adm. Code
* True value is based on a calculated value of the added analyte.

The next shipment will be sent from Madison May 10, 1994. You will get samples
at that time to repeat any current wrong or outlying results.



(414) 498-2222

(800) 236-4067

yIRONMENTAL LABORATORY FAX (414) 498-4067

& Western Avenue P.O. Box 12435 Green Bay, WI 54307-2435

February 22, 1994

Ms. Donna Wanek
U.S. DOE
P.O. Box 550
Richland, WA 99352

Dear Ms. Wanek,

The following is a corrective action follow 
up report for

deficient parameters for the U.S. EPA WPO31 study.

Molybdenum: Until recently, our detection 
limit was 100 ug/L for

molybdenum. The optics in our instrument 
were recently serviced

and some parts replaced. We now feel that 
we will be able to

achieve lower detection limits.

Specific Conductivity: Vials were 
most likely switched

(mislabeled) in the sample receiving area. 
We recently purchased

a new meter that obtains more accurate readings. 
We had been

using a field type meter.

TDS: Even though we obtained acceptable data on one of the

vials, we do believe that the vials were switched 
at some point.

At the time these sample were being analyzed, we were seeing 
an

elevation in the TDS blanks due to a water problem. 
Since then,

our water problem has been corrected.

Total Hardness: Possible vial switch again. To 
increase the

accuracy of our data at low levels, we have purchased 
a class A

buret that allows readings to the nearest one hundredth 
of a

point.

Calcium, Magnesium, Sodium, Potassium: Vials switched in sample

receiving.

Total Alkalinity: Vials switched. Class A buret was 
purchased to

achieve greater accuracy in reading.

Chloride: Vials switched.

Fluoride: Vials switched. We have replaced our meter 
with a more

accurate meter.

Sulfate: Vials switched.

Total Cyanide: We have been experiencing problems with the low

a 0 1 1994
DOE-RLUCCC



level cyanides. We suspect poor fittings on 
the distillation

apparatus, and have since replaced 
many of the parts in question.

PCB Aroclor 1260: The reported value was 5.65 ug/L and was

obtained from the primary column. The value 
from the confirmation

column was 5.26 (below the warning limit of 5.56). The rule of

thumb is to report the lower of the two results. 
This is based on

the assumption that it is more common for the interference 
peaks

to falsely enhance the detected result than 
to affect the

quantitation such that the reported result 
is too low. In this

case, we reported the higher result based 
on the fact that the QC

which was analyzed on the primary column was exhibiting

recoveries closer to those expected than 
that of the confirmation

column.

Chlordane: The reported result for chlordane was 14.38 ug/L

(primary column) and 15.01 ug/L (confirmation column) . Sample #

3 2.71 ug/L (primary) and 3.01 ug/L (confirmation). For sample

#4, the actual numbers were 8.21 and 
2.21 respectively. We were

unable to find anything which might account 
for this high bias.

The daily checks and spikes were well within 
acceptable limits

and would not account for this high bias.

These results were most disturbing to us since it appears that

most of our deficiencies were due to improper vial labelling 
and

or a switch in the vials.

Should you have any questions regarding 
this corrective action

report, please feel free to contact 
me.

incerel'q

dBe i De aege M (ASCP)

Quality Assurance/Quality Control Officer



WATE:R POLLUrION STUDY NUrd . *PO31

LA804ATORY: 9I041

SA.1PL REPOT TRUE ACCEPTA'ICE WARNtlKG PERF3RMANC

LYTz IUMBER VALUE VALUE- LIIITS LU!ITS EVALUATION

----------------------------------------------------------------------------------

TRACE METALS IN thICROGRAMS ?ER LITER:

L
21
)

ALUMINUM

ARSE N IC

h HY LLIUM

C AD M I U Mb

COB ALT

1
2

2
1

2

2

2

CH ROM Ium

ER CU HY *1

2

1
2

mA N(YA 7SE

LEAD 1
2

t39
124

681
140

550- 784
107- 132

504 492 408- 587

73.8 74.3 56.7- 92.9

432 461
219 240

163
59.3

165
61.0

332- 533
198- 278

138- 194
50.8- 72."

850 880 775- 980
50.7 53.6 45.4- 61.9

710
22.2

579- 755
117- 173

430- 565
61.2- 38.4

401- 514
208- 268

145- 137
53.5- 69.4

81- 954
47.5- 59.8

730 6014- 343 634- 813

23.4 17.4- 29.0 18.9- 27.6

596 001 524- 657
15.7 18.7 13.6- 24.1

56.5 58.0
1050 1100

43.5- 72.5
950- 1270

10.2 9.38 7.31- 11.9
6.79 6.67 5.00- 6.48

564
69.3

b 8
337

1180
706

600
73.5

b60
340

536- 660
64.0- 82.7

766- 952
296- 363

1200 1060- 1359'
73d 636- 333

541- 640
14.9- 22.8

47.2- 63.8
941- 1230

7.89- 11.3
5.44- 5.04

551- 644
66.4- 80.4

719- 9263
307- 372

ACCEPTABLE
ACCEPTABLF

ACCEPTABLF
AC:PTA3LF

ACCEPTA 3LE
ACCEPTABLE

ACCEPTABLE
A CC PTA3LE

ACCEPTAB LE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACC E PTA L
ACCEPTABLE

ACCE PTABLE
ACCEPTA OLE

1100- 1310 ACCEPrABLE
661- 309 ACCEPTA 3LE

HASLD UPON THEORETICAL CALCULATIONi, OR A REE:{NCE VALUE 'dW1N NECESSARY.
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WAT. .R POLLU IIJN STUUY NUMdrEc WP:)'31

LASORATORY: 421041

SAMPLI REPOHT TRUE ACCEIT ANCE AR ,I N&

AALYT E NUMBEr VALU E VALUE4 LIiTT3 LISIT'
------------------------------------------------------------------------

TRACE METALS IN -ICROiAMS

P E .F oR t. A W C E
. VA L (JA T 10' --- - - - - -

PER LITER:

S ELENIU

V A NAL, I J r;

1
2

i
2

i
2

zi N~C

ANTIMO NY

SILVE 

ThALLIUM

3
4

3
4

3
'4

239
352

91 u 0
163

817
44.,2

228
387

94'0
17U

842
46.3

92.2 94.5
173 id9

156- 277
263- 4.36

632- 1040
146- 18 q

737- 947
37.5- 56.1

56.4- 119
-108- 244

73.7 73.9 60.6- 36.8
25.8 25.8 21.1- 30.4

65.8 62.8
549 539

47.0- 77.3
421- I43

171- 262
296- I459

860- 1323
151- 1I3

763- 921
39.8- 53.7

64.3- 111
125- 227

63.9- 83.5
22.2- 29.2

50.9- 73.4
1453- 615

ACCEPTA3LE
ACCEPT A 3 LE

ACCFPTA9LE
ACCE PE ALE

AC C E P ? 1, 3. E
ACCEPr AaLE

ACCEPTABLE
ACCEPTABLE

ACCEPTAEILE
ACCEPTARLE

ACCEPTA3 L
ACCEP7ABLE

3 C l0u
4 < 100

M0 LYbDENUM

rAIU m 3
4

132
41.5

24.5 18.6- 30.6
a 1. 6 U4.4- 95.0

130
43.0

109- 151
34.0- 53.4

20.2- 29.0 UNUSABLE DATA
68.3- 91.1 UNUSABLE DATA

114- 145
36.5- 50.9

ACCEPTABLE
ACZ9EPTABLE

MINEhALS IN MILLIGRAMS PE.i LITER: (ExCEPT AS N3TED)

-UNITS

SPEC. CONDO
(U,-!OS/CM AT 25 C)

.DS AT 160 C

-i
4

2

1

9.60 9.50 9.19- 9.75
4.b I 4.70 4.62- 4.77

433
956

474
670O

699
398

577
223

9.26- 1.68
4.64- 4.75

ACCEPTABLE
ACCEPTABLE

840- 0V() 857- 963 NOT ACCEPTABLE

368- 435 377- 427 NOT ACCEJ^TABLE

396- 751)
166- 234

441- 713 ACCEPTABLE
183- 269 iOT ACCEPTAULE

C: EASED UPON THEURETICAL CALCULATIUNS, OR A RFEN VALUF 4 SN NCSAY.

PAGE 2



4AT.*R P3 LUTIOf STJLY urUM3E3R vP031

LAWIDRATURY: 11041

SSA *PL jEii RrT TRUE; ACCEPTANCE ARF.NIJG PERFORMAN

' LYT ES NUE VALUE VALUE* LIMITS LI .ETS TVALUA7tON

MIhN ALS IN MILLIGRAIS PER LITER: (ExcEPT AS NOTED)

0--,L fARDN'SS
(As CaCO3)

CALCIU A

MAGNESIUM

SODIUMi

POTASSIUM

1
2

1

1

2

I
2

I.
4-

I
4.

A.

2

TOTAL ALKALINITY
(AS CAC03)

CHLDRIDE

.ORIDE
SULFAT-

o.0
214

279
57.4

23b- 307
51.2- 63.8

7.15 l1u 87.4- 126
101 7.00 5.95- 3.19

9.89 0.960 3.771- 1.18
0.967 9.70 j.38- 11.0

26.7 61.7 56.2- 67.8
t1.6 26.3 23.6- 29.2

40.5 7.50 6.39- 8. 1

7.43 40.0 34.5- 45.6

11.6
120

120
11.0

106- 133
7.85- 15.3

5.6 199 183- 213

213 41.2 36.5- 45.4

1.30 3.30 2.83- 3.77
3.30 0.380 U.319-0.457

14.3 14.3 10.8- 16.9
106 92.0 78.1- 105

245- 21F NOT ACCETkHLE

52.8- 62.2 NOT AC-FPTA3LE

92.2- 121 NOT ACC!PTARLE
6.23- 7.1 NOT ACCiP'ALF

0.822- 1.13 NOT ACCEPTABLE
8.71- 10.6 NOT ACC!P7A9LE

57.6- 66.3 NOT ACCEPTABLE

24.3- 28.5 NOT ACCEPTkBLE

6.70- 3.50 NOT ACCEPTABLE
35.9- 44.2 NOT ACCEPTA3LE

109- 130 NOT ACCEPTABLE
8.77- 14.3 NOT AZZPTA3LS

187- 210 NOT ACZZPTALE
37.6- 44.3 NOT ACCEPTABLE

2.95- 3.65 NOT ACCEPTABLE

0.336-0.439 NOT A:CEPTA9LE

11.5- 16.0 ACCFPTABLE
81.5- 102 NOT ACCEPTABLE

NUTRIENTS IN MILLIGRAnS PER LITER:

A M M IA-NIT ii)GEN

N1ThATE-NI kUGEN

1.
2

L
2

7.91 7.70 6.10- 14.16
0.q0 0.730 J.491-).932

0.56 0.520 U.378-0.656
10.9 11.0 3.64- 13.0

6.47- 3.79
0.55'-0 .923

0.412-0.625
9.34- 12.5

AC7EPTA3L -
A C Z E P r * 11 IE

ACZEPrABLE
ACCEPTABLE

BASED UPON THEORETICAL CALCULATI014a, OR A REFFERENCE VALUE WHEN NECES9kRY.
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WJAT R VOLLUT1OIN TUUY NU'i: 2 4 Pu31

LA9iA rURY: 1041
-------------------------------------------------------------------------------------------------------------------------

S AAPLE i;POII TRUE ACCEPTANCE WANIN PER F 3 A C E
L Y I ES NUdFi VALUE VALUh- LI ITS L1'IT:; EVALUATION

NUTRIENTS IN MILLIGRAMS PER LITER:

ORTHOPIOSPHATE

KJ ELDA HL- NIT hOGE N

TOTAL PHOSPIORUS

1
2

3
4

3
4

0.13 0.150 0.114-G.187
4.05 4.10 J.48- Q.63

13.4 14.0 10.3- 17.1
0.70 0.710 J.22b- 1.32

&.43 7.40
0.40 0.490

5.57- 8.05
0.341-0.569

C.122-0.179

3.62- 4.54

11.1- 16.3
0.357- 1.19

5.86- 7.75
0.369-C.542

ACCEPTABLE
kCCEPTA BLE

ACCEPTABLE
ACCEPTABLE

A C CE P -ABLE
ACCEPTABLE

DEMANDS IN MILLIGRAMS PER LITER:

1 70.0
2 200

b-DAY B3OD

CARbONACEOUS BOD

0 
PCs'S 

IN

PCB-AROCLOR 1254

PCB-AROCLOr 1260

1 52.0
136

70.6 52.4- 84.6
207 163- 230

44.9 26.1- 60.1
131 75.4- 180

1 36.7 38.5 16.5- 60.4
2 95.0 112 52.8- 171

56.5- 80.5
172- 221

30.3- 55.8
68.5- 167

22.5- 54.4
69.0- 155

ACCEPTAHLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

MICROGRAIS PER LITER:

1 2.06 1.87 0.988- 2.71

2 5.65 4.63 2.79- 5.96

1.21- 2.49 ACCEPTABLE

3.19- 5.56 CHECK FOR FRRO:

PC615 IN OIL IN MILLIGRAMS PER KILOGRAM:

PCB Il OIL- 1016/1242 2 33.2 35.3 8.02- 46.6 13.0- 41.6 ACCEPTABLF

HASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUE WHEN NEZESSARY.

PA~c 4
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WAT:Ii "JLLUTIO ST UDY NUMbK: : W PO 31

LAbUAA"ORY: vIU11

S AMPLi: REPOZr TRUE

WN LYTrS NU HE,'I VALUE VALU E&
ACCEPT ANCE WA! 'I''; PERFORMANCF

LIITS LIMTTS .V ALUATTON

PCBi'$ IN OIL IN MILLIGRA MS PER KILOGRAM:

OCH IN OIL- 1254 i 47.0 43.9 13.5- 61.6 19.8- 55.5 ACCEPTABLE

PESTICID-ES IN N1CROGRAIS PER LITER:

CHLJRDANS

ALDPIN

DIELDRIN

3
.4

1
2

2

1
2

2

-i

ODD

DDE

HEPTAC3LOR

uEPTACtiLOR h'P3XIDE

I

14.1 6.21 4.91- 9.72
3.71 2.21 1.07- 2.77

0.44 C.539
0.06 0.086

0.122-0.754
.3171-0.121

0.48 0.475 0.203-0.710
0.20 0.173 .0861-0.239

0.68 C.866 0.433- 1.15
0.20 0.202 .0956-3.263

0.52 0.539 0.235-0.756
0.21 0.173 .0786-0.236

0.58 0.796 0.362- 1.06

0.16 0.142 .0570-0.216

0.53 0.669 0.187-0.918

0.20 0.216 .0756-0.269

0.40 0.478 3.260-0.640

3.17 0.174 .0858-0.235

5.52- 9.11 NOT ACCEPTABLE
1.29- 2.56 ChECK FOR ERROI

0.202-0.674
.0303-0.108

0.267-0.645
0.106-0.219

0.524- 1.06
0.117-0.246

0.301-0.6q0
.0989-0.216

0.450-0.972
.0772-0.196

0.279-0. 925
0.10C0-0.2245

0.308-0.592
0.105-0.216

ACCEPTABLE
A CCEPTABFLE

ACCEPTA3LE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTARLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

AC EPTA3LE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

VOLATILE HALOCARB3NS IN MICROGRAM5 PER LITER:

1,,2 DICHLCAOETHANE L 12.8 15.1 10.2- 20.4
2 50.1 55.8 36.2- 73.4

11.5- 19.1
40.9- 5.7

ACCEPTA3LE
ACCEPTA3LE

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - -

bAiEL) UPON THEORETICAL CALCULATIONS, OR A "FFERENCE VALUE WHEN NFCF35ARY.
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4ATER ? LLUTI0N STUDY NU mi'4P0 31

LASUnATORY: i1O41

SAMPLg iEPo.Rr rpu E ACCEPTANCE WARNI NG PERFORMANCE

LA LYT _ NUMBER VALUE VALUEe LPMITS LIBIT" EV.LUATION
------------------------------------------------------------------------------------------

VOLArLt.6 HALOCARBONS IN MICROGRAnS PER LTT :

Cd LOR Or'R0

1. 1, TRICHLOLOETT A E N

TRICHLJROSTHENE

CA I ON 7T AC LORIDE

TETRACHLOaOETH ENE

bh GI 0 D ICH LO R:) Mr. TH A h E

ul iOMCHLOROOME THA h F

90 iOP 0

,IETHYLENE CHLORIDE

1
2

2
2

1
2
1
2

1

.1.

2

2

1
2

2

9.26 11.8 7.85- 15. 9
54.7 64.4 38.3- 86.7

11.2 13.4 8.68- 18.2
31.1 37.8 22.7- 50.0

b.10 7.57 5.Iu- 11.3
54.4 62.7 38.6- d0.5

13.2 16.4 10.9- 22.2
33.5 37.1 23.0- 50.1

8.68 9.24 6.08- 12.5
50.8 51.3 31.2- 66.7

8.42 10.8 7.33- 14.2
34.1 38.1 24.9- 53.6

11.3 13.1 8.48- 17.0
58.9 58.1 34.1- 3(.2

14.7 14.5 7.45- 20.0
47.5 42.3 25.5- 59.9

9.50 10.6 6.59- 16.1
44.3 54.1 30.7- 76.5

12.7 16.0 11.4- 23.1
54.6 63.7 41.3- 79.8

8 .36 - 14.8
44.4- 80.6

9.89- 17.0
26.2- 46.6

5.75- 9.62
43.9- 75.2

12.3- 20.8
26.4- 45.6

6.89- 11.7
35.7- t2.2

8.21- 13.3
28.5- 50.0

9.55- 15.9
39.9- 74.4

9.04- 18.4
29.9- 55.6

7.79- 14.9
36.5- 73.7

12.5- 19.0
46.2- 74.9

ACCEPTABLE
ACCEPTAPLE

ACCEPTABLE
AZZ PTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
ACCEPTAULE

ACCEPT A 9LE
ACCEPABLE

ACCEPTABLE
A: EPTABLE

AZ:EPTABLE
AZZEPTA9LF

ACCEPTABLF
ACCEPTABLE

ACCEPTARLE
ACCE PTABLE

VOLATILE ARL)MArIC5 IN MICROGRAMS ?ER LIT'R:

L 33.8 40.1
2 6.66 8.25

25.7- 56.0
5.24- 11.6

29.5- 52.2
6.04- 13.8

ACCEPTABLF
ACCEPTABLE

RASED UPON THEORETICAL CALCULATION4, OR A REFFRNCF VALU1 dHEN NECESSAPY.

PAGE 6
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WAT-R POLLUTION ST'UDY NUMis'R WP031

'Aio ATrc Y: .1041

- -SAMPL> REPORT TRUE ACCEPTAN.CE

ANALYTES NUMbER VALUE VALUE* LIMITS
----------------------------------------------------------

ANHNIN ,
LIMITS

P FFORMANCF
FVALUATI 0 N

VtLATILE AROMATICS IN MICROGRAMS PEri LlTFR:

L T H Y L 3 az

JLUN 

1
2

12

1
2

12

1,2-DIC HLOR3bENZEN E

i,3-JICHL0RObSNiZENE

1, 4-DICIL0H0!1&NZENE

56.3 66.9 36.0- 94.3
13.6 14.0 9.26- 19.0

41.5 49.2 30.2- 65.2
7.59 9.51 6.09- 12.8

53.4 65.5 32.7- 93.9
3.28 8.88 5.85- 11.7

41.4 47.9 29.4- 61.7

15.1 16.6 11.6- 21.1

54.5 b2.5 34.4- 85.8

12.2 12.4 7.49- 17.8

43.4- 86.9
10.5- 17.8

34.6- 60.8
6.93- 11.9

40.5- 86.2
6.59- 11.0

33.5- 57.6
12.9- 19.9

41.0- 79.3
8.79- 16.5

ACCEPTiA LE
ACCFPTABLE

AZCEPTA3LE
A::EPTABLE

ACCEPTABLE
ACCEPTABLE

ACCEPTABLE
AC ZvPTA9L.E

ACCePTABLE
ACCEP T ABLE

MISCELLANEOUS PARAMETERS:

TOTki. CYAIIDie
(IN MG/L)

. 4-FILTERAdLE RESIDUE
(IN lMG/L)

1 0.748
2 0.096

1
2

J.860 3.598- 1.15
0.160 ".102-0.20B

56.0 61.0 47.7- 64.6
75.0 83.0 o2.8- 91.3

0.668- 1.08 ACZEPTA3LE
0.116-0.194 NOT ACCEPTABLE

49.8- 62.5
66.4- 87.8

ACCEPTABLE

ACCEPTALE

OIL AND G;EASE
(IN MG/L)

TOTAL PHENOLICS

1 43.0
2 C 5.00

i 0.320
2 3.40

8.30 3.07- 12.2
48.4 33.7- 56.0

0.595 0.312-0.878
3.13 1.66- 4.60

4.22- 11.3 NOT ACCEPrA9LF

36.5- 53.2 NOT ACCEPTABLE

0.364-C.805 CHFCK FOR ERRC

2.04- 4.23 ACCEPTA3LE
11to MG/Li
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

BASED UPON THEORETICAL CALCULATIONS, OR A REFERENCE VALUS WHEN NFCESSARY.

I1, A 11' t '. 1

p AG 1 7 (LAST PAGE)



M

January 1994

Prepared for

Ortek

1609 Western Avenue
Green Bay, WI 54303

2993

AG Th. Measwg

Am&oA~al ?rO6-'Jds COup, kv

2730 Washington Blvd.. Belpre, OH 45714 800-272-4442 614-423-4200



INTRODUCTION

The Proficiency Environmental Testing Program is
designed to evaluate your laboratory's performance against
other participating laboratories on the same set of
standards. Standard levels have been chosen to assist you
in ensuring that the procedure is in-control. In most
cases, standard levels are not designed to challenge the
detection limits of the method.

The following information is provided to assist you in
the evaluation of the report. All statistical measures have
been calculated based upon generally accepted formulae.

Your Result: Every effort has been made to insure
correct data entry. Should you find a data entry
error please notify Analytical Products Group and
we will adjust the data and reissue the report.

Reference Value: The reported Reference Value is
the calculated True Value of the standard based
upon the actual composition of the standard.

Mean of Reporting Laboratories: This value is the
Mean value of all reporting laboratories after
Outliers have been removed. Please note the
normalization of Solids data discussed below.

Standard Deviation: This parameter is also
calculated on the data set after Outliers have
been removed.

Outliers: Outliers are evaluated based upon the
ASTM recommended t Test at the 0.05 significance
level. Outliers are marked in the report for
rapid identification. APG will provide additional
information on Outliers as requested. Outliers do
not necessarily indicate poor performance. They
can be caused by a faulty standard, calculation
errors, or a dilution error. However, a review of
each element of the analytical process is

of 2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614423-4200
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indicated. If we can assist you in resolving why
a value was an Outlier, please contact APG.

Solids Standards: Solids standards are

individually prepared and each standard has a

unique Reference Value. In order to allow

comparison between laboratories, the reported

Means and Standard Deviation have been normalized

based upon the following formula:

X = (Reference Value-Your Result)/Reference Value

The resulting statistics are therefore reported as

relative values. The Relative Error is related to

the Mean and the Relative Deviation is related to

the Standard Deviation.

Deviation from the Mean or z score: This result is

an expression of how far your reported value was

from the Mean of all reporting laboratories in

terms of number of Standard Deviations. As a

point of reference, EPA Warning Limits are 1.96

deviations from the Mean and EPA Acceptance Limits

are 2.58 deviations from the Mean.

Comment Line: Following the Deviation from the

Mean for each parameter is a Comment line. The

Comment line may have one of the four entries:

Entry Description

Unreported No data was submitted

Warning Data between 1.97 and 2.58
Deviations Data outside 95%
Confidence Interval

Unacceptable Data more than 2.58 Deviations
Data outside 99% Confidence
Interval

Blank Data within 95% Confidence
Interval

2730 Washington Blvd.. Belpre. OH 45714 800-272-4442 614423-4200



S
These notations can be used as a guideline in

evaluating your performance.

Comment Section: This section contains comments
submitted to Analytical Products Group by program

participants. It also contains comments from APG

to participants concerning unusual characteristics
of the data set or problems with standards which

could influence the interpretation of the data.

Performances Evaluation Summary: This section
summarizes performance data in a format similar to
the USEPA DMR-QA Report. Detailed information on
each parameter is included in the main report.

Certification: This program meets the requirements
ISO/REMCO N263 which is the protocol for Proficiency Testing

of Analytical Laboratories. This program is also a part of

the ISO 9001 registered quality system of APG as audited by

the American Association for Laboratory Accreditation

Submitted: February 17, 1994

Thomas V. Coyner
General Manager

A ? Te ~sse 73 Wshnto Bvd. epr~ H 574 80-22-44 1442-M0
TG@ Qum 800-272-4442 6 14-423-42002730 Washington Blvd., Belpre, OH 45714
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Performance Evaluation Summary

Q
Parameter Level Reported

January, 1994

Ref
Value Mean

Std

Dev Acceptance Range

Standard: Total Organic Halide ug/L

Total Organic Halide

Total Organic Halide

1
2

9.9
230

14.570 14.806 2.591 8.121 -

196.690 192.771 25.510 126.956 -
21.491

258.585

Standard: Fuels-Gasoline mg/L

Gasoline Range Fuels

Gasoline Range Fuels

1
2

0.36
0.93

0.268
0.709

0.223 0.073
0.595 0.153

0.034 - 0.412
0.200 - 0.989 warning

Standard: Fuels-Diesel mg/L

Diesel Range Fuels

Diesel Range Fuels

1
2

0.59
1.6

0.664
1.309

0.472 0.219
1.005 0.430

0.000 - 1.037
0.000 - 2.115

0a

0

x

A

OD

0

TPH by 418.1

TPH by 418.1

1 17.0

2 64.0

7.880 9.880 2.905

40.580 49.514 11.203

2.385 - 17.376 warning

20.609 - 78.418

Customer Code: 2993
Page: 1

Comment

Standard: Total Petroleum Hydrocarbons mg/L



Customer Code: 2993

Standard: Total Organic Halide

Parameter: Total Organic Halide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average t Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Total Organic Halide

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

9.9
14 .570
14.806
2.591

10
101.620
67.948
1.894

230
196.690
192.771
25.510
12
98.007

116.935
1.459

January 1994

ug/L

Page: 1

Level 1

Recovery
80 100 120

-4 -2 0 2 4
z-Score

ug/L Level 2

Recovery
80 100 120

I-
-4 -2 0 2 4

z-Score

Comment:

A ?G Th. Mess.,. 2730 WashIngton Blvd.. Beipre, OH 45714 800-2724442 614-4234200
T *M y

I

2730 Washington Blvd.. Belpr, 01H1457 4 800-272-4442 6 14-423-4200



Customer Code:

Standard: Fuels-Gasoline

Parameter: Gasoline Range Fuels mg/L

A O

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

Parameter: Gasoline Range Fuels

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your t Recovery:
Deviation from Mean - z Score:

Comment:

0.36
0.268
0.223
0.073

20
83.228

134.328
1.873

0.93
0.709
0 .595
0.153

19
83.884

131.171
2.191

Warning

Level 1

'Tecovery
100 120

-4 -2 0 2 4
z-Score

mg/L Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

A ?c; The M.iSWU 2730 Washington Blvd., Beipre. OH 45714 800.2724442 614.423.4200
Th "u

Page: 22993 January 1994

2730 Washington Blvd., Belpre, OH 457 44 BM0272-4442 614-423-4200



II IT~nKIX'

Ozatomer Code: 2993 January 1994 Page: 3

Standard: Fuels-Diesel

Parameter: Diesel Range Fuels

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:.
Your % Recovery:
Deviation from Mean - z Score:

S
Cbmment:

0.59
0.664
0.472
0.219

21
71.063
88.855
0.539

Parameter: Diesel Range Fuels

Tour Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average V Recovery:
Your % Recovery:
Deviation from Mean - z Score:

1.6
1.309
1.005
0.430

21
76.762

122.231
1.383

mg/L Level 1

Recovery
80 100 120

-I

-4 -2 0 2 4

z-Score

mg/L Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-Score

Comment:

The Mews 2730 WashIngton Blvd., Beipre, OH 45714 800.272M42 614-423-4200
The Aufana 2730 Washington Blvd., Belpre, OH 45714 800272-4442 614-423-4200



Customer Code: January 1994
Page: 4

Standard: Total Petroleum Hydrocarbons

Parameter: TPH by 418.1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Comment:

mg/L

17.0
7.880
9.880
2 .905

22
125.386
215.736

2.451

Warning

Parameter: TPH by 418.1

Your Result:
Reference Value:
Mean of Reporting Laboratories:
Actual Standard Deviation:
Number Reporting:
Average % Recovery:
Your % Recovery:
Deviation from Mean - z Score:

Recovery
80 100 120

-4 -2 0 2 4
z-Score

mg/L

64.0
40.580
49.514
11.203
22

122.015
157.713

1.293

Level 2

Recovery
80 100 120

-4 -2 0 2 4
z-ScoreComment:

2730 Washington Blvd., Belpre, OH 45714 800-272-4442 614-423-4200

2993

Level I

I

11! - M"Sum



Level 1 Level 2 Test Method

iminum ug/L

timony ug/ _

senic ug/L

rium ugIL

ryllium ug/L

ron ug/L

dmium ug/L

romium ug/L_

balt ug/L

Dper ug/L_

ug/L

id ug/L

-ganese ug/L

cury ug/L

ybdenum ug/L

el ug/L

nium ug/L

or ug/L

flium ug/L

adium ug/L

ug/L_

nol mg/L

nide mg/L

Idual Chlorine mg/L

ninum High Level mg/L

ride mg/L

I Organic Halides (TOX) ug/L q c .
avalent Chromium mg/L

Ilum ug/L

-0
n

0)

VOLATILES

Level I Level 2 Test Method

Benzene ug/L

Chlorobenzene ug/L

1,2-Dichlorobenzene ug/L

1,3-Dichlorobenzene ug/L

1,4-Dichlorobenzene ug/L

Ethyl benzene ugIL

Toluene ugIL

Bromodichloromethane ug/L

Bromoform ug/L

Bromomethane ugIL

Carbon tetrachloride ug/L

Chloroethane ug/L

2-Chloroethyivinyl ether ug/L

Chloroform ug/L

Chloromethane ug/L

Dibromochloromethane ug/L

Dichiorodifluoromethane ug/L

1,1-Dichloroethans ugfL

1 2-Dichloroethane ug/L

1.1-Dichloroetheno ug/L

trans-1.2-Dichloroethene ug/L

1,2-Dichlotopropane ug/L

cis-1.3-Dichloropropene ug/L

trans-1,3-Dichloropropene ug/L

Methylene chloride ug/L

e Metals

I



9(/(



PERVORMANCE EVALUATION SAMPLE SUMMARY SHEET

Laboratory: TMA/ARLI

Number Accepable Number Analyzed % Acceptable

WS-032

Metals
Inorganics

WS-033

Metals
Inorganics/Minerals
Organic

WP-30

Metals
Inorganic/Minerals
Organic

PE Sample

13
12

19
12

18
13
42

68.4
100.0

18
13
44

100.0
100.0

95.5

22
44
54

22
46
54

100.0
95.6

100.0



TMA/ARU
THERMO ANALYTICAL

WATER SUPPLY STUDY

yVLf-032

'quality environmental services'



PERF3RMANCF EVALUATION RFPORT

- - - e. ef '~A

DAt: A /I/q3

WATER SUPPLY STUDY NUMBERWS3

SAMPLE REPORTED TRUE ACCEPTANCE PERFORmA?

ANALYTES NU MER VALUE VALUE* L141TS FVALATP3Kq

--- - E P ----------------- E -- :---------- --- ------------------------------------------

TRACE 4iETALS IN MICROGRAMS PER LITEFP:

ALUMINUM

&NTI MOIY

AR S -i: 1

8ARIUM

BEFY LLIU-1

BO? ),

CH 0D?!.I UM

COPpE ?.Z

LEAD

.ANGA ' ESE

MERCURY 1

262.8

819

508.14

1.52

927

4.7

726

4.40

217.5

10.3

ft

309

5.58

91.4

511

0.933

3664

4.eo0

68.1

820

5.16

221

274-

3.34-

76.5-

434-

0.099-

3.34-

57. 

738-

3.61-

20?-

335

7.41

103

588

1.17

.7r

78.3

90?

6.71

234

6.23 4.36- 8.10

NMT AZCvPTA3LE

AC:EPTk9LF

A-="Pm Lr

PLTC FP k~t

NOT ACCEPTk.9LF

ACCP'

NOT ACcTmpALT

ACCTPTkRLc-

crp- AA PTRL-

BASED 3PON THEORFTICAL CALCULATIOJS, OR A RFFEJ'!CF VALUF WHFN wer'YAT.

SIGNIFICANT BIAS IS ANTICIPATFO FOR THIS RESULT.

PAGE 1

LO ACCREDITATION PROGRAM

AUG 271993
CAL EPT HEALTH SERVICES



PERFORMANCE EVALUATION ?ZPnpr DAT7: /13/93

WATER SUPPLY STUDY NUt3BFR W"'2

LABORATORY CA2C4
-------------------------------------------------------------------------------------------

SAMLE R2POR"FED TRUE .;CC" ANCF PFRFOP'ANCF

ANALYr-S NUM9-rR VALUE VALUF* L1'ITS £VALUATI).'S

--------------------------------------------------------------------------------------

TRACE ?ETALS IN MICROGRAMS PER LITER:

MOLYBDENUM 2 7.4 6.58 4.80- 8.58 ACCEPTABLE

NICKEL 1 96.0 95.2 80.9- 109 ACCEPT&BLE

SELEKIU?. 1 6.6 65.9 52.7- 79.1 NT ACCEPTABLE

SILVER 2 25 25.1 21.2- 29.4 ACCEPTkPLF

THALLIUM 2 2.2 2.56 1.7P- 3.33 ACr PTA:Lr

VA!"kDTIU 1 170.A 162 143- 174

zIIC 1 93.2 33 . 7.7- 91.1 T C

%:rrf/NITHITE/FL3RID0 IN "ILLI3RN"3 7?7 L'lv!:

,ITRAr.? AS N 1 3.4 3.6) 3.24- 3.06 AC7SPTk9L7

NITRIT AS N 1 2.23 2.30 1.9%- 2.64 ACCFP ABL?

FLUDPIDE 1 1.87 2.03 1.31- 2.2V ACCFPTAqL

--------- -------------------------------------------------------------------------------
BASED UPON THEORETI:AL CALCULATIONS, 02 A RFFEoZNCF VALUE VHFN NSESskpy.

PAGE 2



R F 0R A F V -. L U , T N R'- IATF: Q/13/93

ikTF. SUPPLY STUDY XU3R u3)32

LAROFJ.TORY A2'04

SAMPLE R P T FD TF'U F .CCFDTANCF PFPvPD NC

ANALYTrS NUMBIER VALU" VAL UL LIMITS -vALrATr)

IISCELLANFOUS ANALYTES:

RESIDUAL FREE CHLORINE 1

(MILLIGRAMS PER LITER)

TURBIDITY I.
(NT IU'S)

TOTAL FILTERABLE RESIDUEl
(MILLIGRAMS PER LITER)

CALCIUM 1
(MG. CAC33/L)

1.15 * 1.09 0.305- '.23

4,3 09 4.,10 3.76- 4.93

257 ** 275

154 160

201- 463

1I- 172

ACCPTA3LE

ACCEPTABLE

ACCFPTABLE

XCCFPTk3Lv

PH-Ul ITS

ALKALINITY
:. ZJC :3/L)

(0ILLlGT.A-3 P-F LITER)

SULFAT-'
(MILLI RAM OF-P LI72P)

I.

1

I

1

9.12

I ti. 2

2 7 . 5

13.3 1I.q- Il. 0

27.' lau7- 2 .4-~ '"

ACCPVTAI L

AcCCFDTAlkL7

ACf7FD'rl. Lc

T3TAL CYANID. 1 2*.19 X.IC0 0.3''1-0.500 Acl PT 9Lr

(MILLIGRAMS PER LITER)
---------------------------------------------------------------------------

BASED UPON THEORE'"ICAL CALCULATIONS, OR A REFzRFNCE VIALUR WH7N SAPY*

IS13NIFIANT BIAS IS ANrICIPATED FOR rHIS PREULT.

PAGE 3 (LAST PAG)
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TMAIARIU
THERMO ANALYTICAL

( 
11'

(~.

3

(V

WATER POLLUTION STUDY
WP-030

'quality environmental services'



PEmt.ORkI1'T FVALUTIOW RFPORT

WTER ?DLLUT13N STUDY mU9l6' VP03

DA!'7 6/21/93

LA93R ATORY: :A20%

sAmPLE REPORT TRUE ACCEPTANC!

ANALYTES 4UMBEP YILO? VALUE* LtI3S

TRACE 0ETALS IN qICROGRAS rEP LITER:

1
2ALUMINUM

ARSENIC

BERYLLIUM

CADrtU F

1023 1100
3535 4000

1 235

1

12

2

280

898- 1300
3370- 4570

225- 334

85.5 63.0' 51.1- 74.5

P* 3 8.12 6.30- 10.3

95.5 93.9 78.3- 110

525.6
266o3

416- 536
206- 275

VAR4T1 P99FIRNI'I*:?
LI 41TS ?TALW1T14

949- 1250
3520- 4410

ACCEPTABL?
ACCBPksLE

238- 320 CIECK P3W ?RRI

5(.1- 71.' NOT AC!%FPTkBL!

6.80- 9.79
82.2- 106

ACCEPTXBL
A2:EPTk8L!

131- 521 CHECK 7)' ERR)l

2(14- 266 CHECK POP !RRO'

.O mrum
:OPPER

1
2

1

1

I Ro0'

7P.RCOPY
2

60.5 62.0 49.2- 73.7
'55 460 375- 513

61.16lel 62.0 53.5- 6.-R
110 365- 462

Q097 3800 3350- 4231

9S7 e5l 755- 063

F5 !.9S3 .62- 1.72

3.95 2.1 '-3 .57- 2.7c,

S .3- 70.4
397- 51(1

'5.6- 67.8
377- 450

A:Ci P' '
A::TP7%lL!

A2 ML!
k::!'P-lLv

3M6c- 412n A:!P'A-Ev
7P1- 117 i0 A::EPIA3L'

0.71j- 1.12 NOT A::EPTkRL
1.72- 2.61 WO? ICCEPABLF

MIANGANESE

NICK EL

1
2

i
2

1
LEAD

2 278
2410.2

110. 3
1231

2200
221

1950- 24r,"
196- 2441

130 111. 1 
30 ? 116.0- !mc"!

75 79.2 62.7- q7.1
n48 It r, 393- 513

- 3QO
202- 231

40? A=:EPrkPL
c"?:9 F3RER

116- 145 qO? a.::EPT BL?
1?0- 14'0 2

67.0- 92.8
418- E198

ACCP!X8Lv

SASED OP3N T? ORETIChL CALCULATIONS, OR .A R-ER-NC- V-.LO

PAGE 1
LAS ACCREDITATION PROGRAM

JUL 91993
CAL DEPT HEALTH SERViCES
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0ATT9 PILLOTI)N STUDY 4Um0Fr 2O030

.A93R ATRY: A20.-
-----....-- w - -- -- - --- -- -- -- - CP A~ -A N N -P ----- ----- ----- A----- C-----

SAMPLE RFPORT TPUE AC-EPPA'CE VAu!ETMG P!RF3P6 LDkCF

,14ALYTES 14048&R IhLUE VALUE* LIMT7S LIMITS ,YALUT114

------- METS N MS 
- .---------- -----

'aACF PMEALS 1W MICROGRAMS PER LITER:

19 23.0 14.3- 29.1
65.7 73.1 52.8- 94.6

8863 8000
17450 15000

1230 1100
27%7 2.40

7110- 8830
12700-17400

961- 1220
209- 271

16.1- 27.3
519.1- 89.3

ACCEPTA BLE
1:CEPTIBLE

7330- 8610 10? ACCEPTABLE
13300-16800 NOT ACCEPTABLE

993- 1190 CRECK F3R TRRIR

216- 253 CRgCK FOR 'RR'3

ANTIMONT

SILIER

v LIUM

M)LT3DE4U4I

SrROSTIU.

TITANIV!

3
14

3
3

3
it

3
QI

3
2

3
I'

111
13

3.2
9.0

116 794. 14-1
14.0 7.01- 20.4

2.39 1.80- 2.Q5
9.75 7.0- 11.5

80.6 0392 70.7- !IS

.*3 9. C.3 5.71- !1- 3

6. 7 6.149 3.3t4- R. 92

.453 39.3 30.3- u7.9

0 . 4 .1 3.11- U-.0

52 .i0 In 1.4- 6.

63.7
2C 2

66.0 51.5- 76.5

192 14 - I'

87.2- 133
8.73- 18.7

ACCEPTABLE
ACCEP!)W!

1.95- 2.R2 WoT ACEPTABLE
A.2s- 11.0 A:ZEPTXBLT

75.5- 1n3
1.29- 11.7

4.14- A.12
32.6- 5.6

A::PrABLE
A:: PT ABLE

ACC!P ?L

3. 6- 4.03 O? A:rCp L

43.1- 57.7 C

514.7- 73.3 -- :P

MIVERALS IN MILLIGRAIS PER LITR.:

Pm-UNITS 3
4

? 79
6.09

8.70 8.31- 9.05
6.10 5.95- 6.22

8.4n- 3*96
5.*Q- 6.1q

:CFP-ALE
A:ZEPP3L!

s1 23 253 226- 17% 232- 26-
5?E2.5 . . 2 q68 $19- :)O q31- 914 PCCFPTAPLF

(arl ss/Cm A7T 25 C) 2 a82 .......-- --- ----- --- -
....--------------------------------------- EREN ~ FENN

BASE) UP34 TH EORETICAL CALCULATIONS, Oq A REF-REWZ YALU? V$S% N

PAGE 2

iELEIIUM

fAMADIDM

LINC

1
2

1
2

1
2

Pv*F1PwKC! FVALUATIO4 ot*v094 DA"*: 6/27/q3

(rj(CEpT AS 4TID



PfRF!3.RN ACE .YALUATIO4 RIPORT

tmrn LqvI n TDy vueqs-P VP030

L A s3R A TO RT :% 234 .- - - - -- ----- -- - -----

SAPL RFCDRT TRUE AC EP.'w' i1RUT'4G PFP7'RPQCU

AA LD ALUT VALUS* LTITTS L1 FITS . YAL. -1'--

------- 0---------------------------------------- 

------

MINERALS IN MILLIGRAMS P!R LITER:

2TDS AT 180 C

TOTAL HARDNESS
(AS CACO3)

CALCIUM

.AGNESIUM

S3DIUM

POTASSIUM

T3T&L ALKALINITY
(AS CACO3)

too 116
518 480

1 ' 82.3
2 229.3

1 5, 36

2 99. 99

1 20*15
2 6.0On5

1 18.57
2 67.02

1
2

1

2

19.40

(EXCEPt AS rOTLPD)

76.2- 166
385- 617

75.6 66.7- 84.1
225 209- 242

3*69 3.00- 4.%7
80.9 73.14- Qn.2

16.1 14.0- 18.1
5.64 4.814- 6.32

15.9 14.0- 17.q
65.6 59.6- 72.0

2.60 2.05- 3.22
19.') 16.2- 21.9

22.8 21.1 17,2- 26.1
96.9 97,0 85.0- 109~

5401
176.13CHL0.ID

FLUO?.IDE!

SULFATE

cEl.3 18.2- Cq.q

175 166- 11

232 2 .40
.76 n.230

1
2

2.09- 2.65
.175-C.286

e15 2.10 6.41- l1l1e

41 5 12.0 35.2- 4".1

87.5- 155
414- 588

ACCEP"A9L!

68.8- 82.0 CIICK FO6 FRROR

213- 238 A::! PT;BL

3.18- 4*29 NOT A::EPVILr
75.5- 18.1 NOT ACCEPTA9L7

14.5- 17.6 WOT ACCEPTABL'

5.03- 6.13 ACCEPTAR'

14.5- 17.0 NO! A:%PALE

61.?- 70.f ACC?PT 'L

2 .19- 3.'0
16.9-21.1

1 R.3- 2spot)- 1,16

AccEPTARL
A::CP7 BL?

P CCE TA 9L F

u*.6- 57.8 C8*' FOR 'PA'2

170- 1

2.16- 2 .gq %::?Pos L

0.1 9- .272 vOT !-D-:0T LF

7.10- 10.8
36.q- 46.5

A:: p! L
A:--FP'!-'3

NaTRIENTS IN MILLIWS PTIV LITt:

no 43 5121.35- 5.6i U.62- 6.1 ):-7----

2 . .2 9.80 7.30- 11.6 a.25- 11.2 AC7Pq'kLE

..----------------------- E--E-C----A---------------------I*

- - ASED UPON THEORETICAL ClkLCULtTIONS, OR A R-ERENC- YALU! VHU ,1?!SSAPY.

PAG7 3

DATE: 5/22/13



PERrP2PAsci FTALUATION RvPORT

akTrR POLLUtIN SrODT NU-B'P "P030

LA83R iTORY: A204-
.... ... --- ----------- - - - - . - p? -

SAPLE R''POT !RU! ACZPAW:S

A4ALYT!S 49S YP VALUE VALUE* LIRTTS
---- ---- - ......... P-. -I- - - -

vARxllq DVRPlR9NTE
LT'ITS ?VALUATION

---------------------------- a

L
2NITRATE-NITR33EN

ORTHOPNOSPHATE

KJELDAHL-NIROGE'i

T3TAL PHOSPH3RUS

33.9 34.0 27.5- 1.2

7.51 7.10 5.70- 8.43

1 0.96 0.830
2 0.151 0.090

3
4

3
4

1q.6

0.692-0.961
.0617-0.122

9 30 6.67- 11.5

19.0 13.9- 23.1

3.12 3.20 2.35- 3.S7
1.72 1.60 1.25- 1.94

29.0- 33.7
6.03- 8.10

A::!p!A 9L
ACCEPTABLE

0.724-0.929 CUEC1 FOR ERROR
.0689-0.115 NOT a::EPTIBLI

7.26- 10.9 A::EPT!%L!
15*0- 22*0 PZ'-'STA8Lr-

2.19- 3.112 ANPP
1.33- 1.86 ACCEPTABL!

DEMANDS Im RILLIZRAMS PER LITER:

1
2

10,9 21.9 12.6- 31.5

3? l 3; o14 2 3. 6- u 1 .0

PC80S IN 9ICROSRAS PE? LIFF:

ped-ARICLOR 1315/1242

PC8-AROCLOR 1232

2 a, '2

1 1. 2)

*at.9 l.67- C.71

1.43 0.657- 1.79

14.9- iA. 2
26.0- 41*2

2.3- I'?2

0.832- 1.6.

A CC PT- L

&::-vv-1PL

PCPIS IN OIL Ir rILLI:RUS X!L0C?. -'

PCB IN OIL- 1016/1242
7.92- 24.71 14*n4

BASED UPON THEORETICAL CALCULATIONS, OR A oF7RENC' YALU? VHF WP:Es uY.

PAGE 4

COD

DAv!l S/21/13

2105 504- 27.6



DAT': S/22/93p!arMR'%N-! EVALUATrom RPo2qT

gAVR POLLU!I2N STUDY NUmBor vP030

LABORATORY: CA204.

SA. PL.--- - P R TRUE CCEPTAk C! VARIWG Pp? 3R%%qCs

AIALYTlS MPN0E! -ALI S VLUE* LIMITS LITS VYAL0kT!f)N

PC39S IN OIL 13 MILLIZRA4S PER KILOGRAM:

PCs [3 OIL- 1260 2 32.05 36.6 7.82- 57.8

PESTICIDES 11 NICROGRAMS PER LITER:

CHLORDAN S

ALDRI4

DIELDRIN

DDT

3
4

L
2

1
2

i

2

1
2

1
2

HEPTACH LOR

0.919 0.964
8.923 9.-4

3. 124 3-159
0. 329 0. 444

0.106 0.121
0.474 0.553

Oe19 0.216
0.552 0.626

0.127 ".131
3, 391 :. 015

C) 1720.17

0.139
0 s ti07

L C. 76
2 .302

0.469- 1.32
5.38- 12.14

0.575- 1.21
6.26- 11.5

.1344-3.21t .572-0.141
. 0957-1.577 .5-.17

.0572-0.163
3.270-0.750

.0063-1.317
0.334-0.965

0562-0.171
0 . 2 2q-". 2 91

'' j 6 . A06 , -''. 214
576 0.252-0.eP4U

S157 . 4 38-1 .721
0.511 0.13-0.715

0.375 0.189-0.513

.0704-0.150
0.330-0.690

0.115-0.21S
C.470-.799

.07M6-1.157
"- 239-0. 614

. T.-S257
0.326-1.770

.0716-0.199
0.247-0.064

1.229-0.473

AcCEpTjLBLF

A::TPTX!L!
ACCIPIABLEA 2EP T A BL~

A CC!TA ULE

ACCEPT% FL!

A ::!PT~ 8LC

P1:PABLEA::FPTILF

ACC!P'A9L

A:CEP'-BL!
A CCEP'A 9L!

A:CEPeABL?

VOLATILE HALOCARBONS IN iCRICGRAmS PER LIT!P:

1j2 0IHLOR0EA 1 47 *31 4qs.6 34.5- 52. . 59.2

2 1 0 *4q 10*2 7.28- 1?.- ! .el.- 12.9

---------- m---------- m ------------------------ 
m ----------- E--E--FESSDY

BASED UPON THEORETICAL CALCULATIONS OR A ... ENCE VALUE WHEN -FCESSApy.

PAGE 5

A:ZEPTIBL!14.2-' 5.4

KEPTACHLDR !P31107



P!RF3RATE 1 ySLoSTI3m P3 T

VATFR D)LLUTr)N STUDY 4363rEW VP133

LA0R0WRT: CA204 ....----
........---------------- --- -gi T-t ACEPTAC- ----

Sx IPL RP P:qT TRUE ACCEPTA'IC! ARit14'I

LTmi!R VyLUE VLUE* LIMITS LIPITS

------------- -------------------- m- -----

YTLL?1L! HAL0AkRIBONS Iw 'tV' .0L!"

cISLOROFOR94
1 44,64
2 13.36

1,1,1 TRICHLOROETHANE

TR I: H L3 R: ET Ii S NE

C R SO HT ET R AC KLOR 10 E

TETRACHLOROET4ENE

* 3DI:L3R3!!TRAm!I'

DI sPMOCHLCO MET4A!:

aRarof' R9i

rET4YLN!! CHL:RIVrE

:HL3K39!NZSNE

47.74

909
31 -tin
852

113 *46
12.81

4*6.69
13. 33

45.7 31.6- 59.S
13.8 9.42- 18.0

52*0 32.3- 67.9
9.34 5.56- 12.6

31? 25.8- 4*0.1

0.11 5.52- 13.0

46.3 - 29.5- 63.7
13.5 8.93- 15.2

57.2 39.7- 71.9

15.2 10.9- 21.1

51 52 u 9.5 34.2- 6!.3

a.35C 7.75 4.89- '.5

14.57

66L1
13.54

40 51
12. 7S

4, 2 31'., - 5% . 4
16.2 2-.-

53.7 33.5- 73.7

11.9 *5.9 17.1

37.3 24.1- 53.2

.77 4.21- 13.5

43.2 31.8- 55."
12.9 8.99- 16.7

3S.I- 56*3
10.5- 16.9

36.8- 63.
6.16- 11.7

29.6- 26.2
7.34- 12.2

34.1- 544.
10.1- 17.0

43.8- 67.8
12.2- 19.8

31.3- 6'.5
5.59- q.P6

33.1- 51.3
1.?.?- 2.1'

38.6- 6A.6
7.A3- 15.7

2?.7- 19.6
5.39- 1?.3

33.9- 51.4
9.07- 15.7

PE R7ORAVICT
ETALUTIro

ACCEPTkOLT
ACCEPT k9LF

ACEPTA8LE
a::EPTBL!

ACCEPTKBL!
ACCEP!&BLv

A CCEPTA5Lv
A:CEPTA BLv

A::EPT kIL7

A:CEPTA8Lc

Ah:CPABL!

ACCEP'' '3L!
AIZEP' 9LU

A::EDTA8Lv

pCCRP'S.BLE
':E EP35L

::PTA BLE
ACCE PT S.

13LATILS MRDMATICS I4 l!CR30SA'S PEP LITV.:

S9.962
S15

1'.3 7.34- 13. E
51 37.7- 70.5

8.11- 12.6
41.9- 6.6

ACCEP'ASL
ACCEPT%9LS

..-.------------------------------- m9 ------ -"RNEYLEWHNNCSA

U BASED UPON THEORETICAL CALCULATIO0S, OR A 'E5!NCF MU! WHEWECESSARY.

PAGE 6

1
2

1
2

1
2

1
2

12
2

1
2

1
2

BENZEN:

nAmE 5/22/Q3



P!RF)?&N-F -VALUXTTIN

0 ~ weer.v PDLLUTIl 5 TUpy j'us-!t2 W3^

.ABORATORY: CA204 ......---------------------------- -------------------------

SP-PL- rpo?' R efl CCEP-' Cl V; "I T 4 19 PVPPOR t1Cv

I'iALYVS NUIIF2 V3iLUr VILO5, LIM17 LITPL

VOLATILE AROMATII3 rN 'iqocRAms P!? L1T':

-TH!LBEWZ!%-:
1 1?.11

2 441S1

1 2

1,2-DICHL3?OBEZ FN E

1, -oIC4LOROZ3EW

1, 4-1DCHLOROBENZEN!

. 11VE
T3TAL :YASIDE
(Iv rG/L)

11.3 7.71- 14.7

52.1 36.2- 6a.5
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PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: TMA/Eberline

PE Sample
EMSL-LV Acceptance

Range (%)
% of EMSL-LV
True Value

% of all
Participating
Laboratory's
Grand Average

June 11, 1993

Co-60
Zn-65
Ru-106
Cs-134
Cs-137
Ba-133

July 16, 1993

Sr-89
Sr-90

42.0
83.2
82.5

0.0
0.0

82.5

to
to
to
to
to
to

158.0
116.8
117.5
274.0
274.0
117.5

74.4 to 125.6
65.2 to 134.8

91.1
107.1
98.8

113.4
166.6
98.7

99.1
92.0

July 23, 1993

Alpha
Beta

42.0 to 158.0
72.1 to 127.9

64.5
82.2

August 13, 1993

Uranium 79.4 to 120.6 98.8

August 27, 1993

Alpha
Beta
Cs-137
Sr-90

54.2
81.5

3.3
54.2

to
to
to
to

145.8
118.5
196.7
145.8

September 17, 1993

Ra-226 74.5 to 125.5
Ra-228 56.9 to 143.1

50.9(LOW)
106.4
81.4

121.1

105.8
91.7

90.6
103.2
113.1
105.2
144.6
101.9

98.5
95.7

80.2
93.8

100.2

48.3
101.4

73.3
126.7

107.0
95.6



TiA
Thermo Analytical Inc.

TMAIEbortine Albuquerque Laboratory

7021 Pan American Hwy. NE
Albuquerque, NM 87109

(505) 345-3461 * FAX # (505) 761-5416

Interoffice Memorandom
TMA/Eberline

Date: January 10, 1994

To: Dan Stuermer

From: Kathy Burnham, QA Manager TMA/Eberline

Subject: Fourth Quarter EPA Results

Below is a summary of the TMA/Eberline analytical 
laboratory's

performance in the EPA Intercomparison 
Studies.

0 Water- July 16, 1993

Laboratory

Albuquerque
Albuquerque

Analysis

Sr-89
Sr-90

TMA/E
pCi/l

33.7+1.15
23.0+0.00

EPA
pCi/l

34.0+5.0
25.0+5.0

Precision Accuracy

0.236 -0.12 Pass
0.000 -0.69 Pass

B. Water- July _2_ 193

Laboratory Analysis

Albuquerque
Albuquerque

Alpha
Beta

TMA/E
pCi/l

9.67+0.58
35.33+1.53

EPA
pCi/1

15.0+5.0
43.0±6.9

Precision Accuracy

0.118
0.256

-1.85 Pass
-1.92 Pass

C. Water- August 13. 1993

Laboratory

0 lbuquerque

Analysis
TMA/E
pCi/l

Uranium 25.0+0.44

EPA
pCi/l

25.3 3.0

Precision Accuracy

0.158 -0.17 Pass



TMAIEberline

D. Air Filter- August 2L. 1993

Laboratory

Albuquerque
Albuquerque
Albuquerque
Albuquerque

Analysis

Alpha
Beta
Sr-90
Cs-137

TMA/E
PCi/1

9.67+0.58
50.00+1.00
23.00+3.00

7.33+0.58

EPA
PCi/1

15.0+5.0
47.0+5.0
19.0+5.0

9.0+5.0

Precision Accuracy

0.118
0.236
0.709
0.118

-1.85 Passy
+1.04 Pass
+1.39 Pass
-0.58 Pass

E. Water- September 17 1993

Laboratory

Albuquerque
Albuquerque

Analysis
TMA/E
P01/1

Ra-226 15.77+0.23
Ra-228 18.70+0.72

EPA
pCi/l

14.9+2.2
20.4+5.1

Precision Accuracy

0.107
0.162

+0.68 Pass
-0.58 Pass

F. Water- October 8, 1993

Laboratory

Albuquerque

Analysis
TMA/E
pCi/l

1-131 117.67+5.13

EPA
pCi/i Precision Accuracy

117.0+12.0 0.492 +0.10 Pass

The average reported results were within acceptable limits set by EPA.





PERFORMANCE EVALUATION SUMMARY SHEET

Laboratory: Teledyne

14 [/

PE Sample
EMSL-LV Acceptance

Range (%)
% of EMSL-LV
True Value

% of al1
Participating
Laboratory's
Grand Average

July 16, 1993

Sr-89
Sr-90

74.4 to 125.6
65.2 to 134.8

July 23, 1993

Alpha
Beta

42.0 to 158.0
72.1 to 127.9

August 13, 1993

Uranium 79.4 to 120.6

August 27, 1993

Alpha
Beta
Cs-137

54.2
81.5

3.3

September 17, 1993

Ra-226
Ra-228

74.5 to 125.5
56.9 to 143.1

October 29, 1993

56.5 to 143.5
42.0 to 158.0

November 5, 1993

Tritium 82.6 to 117.4

November 12, 1993

Ba-133
Co-60
Cs-134
Cs-137
Ru-106
Zn-65

82.4
71.0
85.3
78.2
82.7
82.7

to
to
to
to
to
to

93.1
96.0

92.5
99.9

124.5
99.2

154.8
113.2

96.2 97.6

to
to
to

145.8
118.5
196.7

89.5
104.3
107.4

85.0
99.4
96.7

102.9
101.3

Alpha
Beta

104.0
105.6

101.6
104.5

137.3
92.2

93.4 95.8

117.6
129.0
114.7
121.8
117.3
117.3

87.8
95.6
90.3

103.3
88.2

101.3

90.7
96.5
97.9
98.0

101.1
96.9



4WLTELEDYNE
BROWN ENGINEERING
Environmental Services
50 VAN BUREN AVENUE

P.O. BOX 1235

WESTWOOD, NEW JERSEY 07675-1235

(201) 664-7070 FAX (201) 664-5586

22 February 1994

Ms. Joste Edwards
Roy F. Weston, Inc.
208 Welsh Pool Road
Pickering Creek Industrial Parks
Lionville, PA 19341-1313

Re: EPA Inter-Laboratory Comparison Results

Dear Josie:

The most recent EPA results are enclosed for your files. If you have any

questions, please contact me.

Sincerely,

P r a a n
P ram Mange

AJH:



EPA INTERLABORATORY COMPARISON PROGRAM 1993

Collection Teledyne
Date Media Nuclide EPA Result(a) Isotopes Result(b) Deviation(c)

01/15/93 Water

01/22/93 Water

Sr-89
Sr-90

Pu-239

01/29/93 Water Gr-Alpha
Gr-Beta

02/05/93 Water

02/12/93 Water

03/05/93 Water

04/20/93 Water

06/04/93 Water

1-131

U

Ra-226
Ra-228

Gr-Alpha
Ra-226
Ra-228
Gr-Beta
Sr-89
Sr-90
Co-60
Cs- 134
Cs- 137

H-3

06/11/93 Water Co-60
Zn-65
Ru-106
Cs- 134
Cs- 137
Ba-133

07/16/93 Water

07/23/93 Water

08/13/93 Water

Sr-89
Sr-90

Gr-Alpha
Gr-Beta

U

08/27/93 Air Filter Gr-Alpha
Gr-Beta
Sr-90
Cs- 137

15.0 ± 5.0
10.0 ± 5.0

20.0 ± 2.0

34.0 ± 9.0
44.0 ± 5.0

100.0 ± 10.0

7.6 ± 3.0

9.8 ± 1.5
18.5 ± 4.6

95.0 ±
24.9 ±
19.0 ±

177.0 ±
41.0 ±
29.0 ±
39.0 ±
27.0 ±
32.0 ±

24.0
3.7
4.8

27.0
5.0
5.0
5.0
5.0
5.0

9844.0 ± 984.0

15.0 ±
103.0 ±
119.0 ±

5.0 ±
5.0 ±

99.0 ±

5.0
10.0
12.0
5.0
5.0

10.0

34.0 ± 5.0
25.0 ± 5.0

15.0 ± 5.0
43.0 ± 6.9

25.3 ± 3.0

19.0 ±
47.0 ±
19.0 ±
9.0 ±

5.0
5.0
5.0
5.0

12.67 ± 1.15
8.33± 1.15

18.00 ± 1.00

17.33 ± 1.15
52.00 ± 1.00

106.67 ± 5.77

6.93 ± 0.15

7.67 ± 0.12
19.33± 2.31

94.33
19.00 ±
18.33 ±
150.0 +
35.33
27.33 ±
40.67 ±
23.67 ±
34.33 +

1.15
1.00
0.58
0.00
1.53
0.58
3.51
1.53
2.08

9366.67± 152.75

16.33 ±
121.33 ±
106.33 ±

5.67 ±
6.67 +

104.33 ±

1.53
20.09
15.89
0.58
0.58
9.29

31.67 ± 2.52
24.00± 0.00

18.67± 2.08
42.67 ± 2.52

24.33± 0.58

17.00
49.00
17.67 ±

9.67 ±

0.00
1.73
0.58
0.58

-0.81
-0.58

-1.73

-3.21 (d)
2.77 (e)

1.15

-0.38

(I)

(g)

-2.46
0.31

-0.05
-2.76
-0.24
-1.73
-1.96
-0.58
0.58

-1.15
0.81

-0.84

0.46
3.18

-1.83
0.23
0.58
0.92

-0.81
-0.35

1.27
-0.08

-0.56

-0.69
0.69

-0.46
0.23



EPA INTERLABORATORY COMPARISON PROGRAM 1993

Collection Teledyne
Date Media Nuclide EPA Result(a) Isotopes Result(b)

09/09/93 Water Ra-226
Ra-228

Sr-89
Sr-90
1-131
Cs- 137
K

1-131

Gr-Alpha
Gr-Beta

H-3

Co-60
Zn-65
Ru-106
Cs- 134
Cs- 137
Ba-133

14.9 ±
20.4 ±

30.0 ±
25.00 ±

120.0 ±
49.0 ±

1679.0 ±

117.0 ±

20.0 ±
15.0 ±

7398.0 ±

30.0±
150.0 ±
201.0 ±

59.0 ±
40.0 ±
79.0 ±

2.2
5.1

5.0
5.0

12.0
5.0

84.0

12.0

5.0
5.0

740.0

5.0
15.0
20.0

5.0
5.0
8.0 69.33± 3.06

09/24/93

10/08/93

10/29/93

11/5/93

11/12/93

Milk

Water

Water

Water

Water

15.33 ±
20.67 ±

35.67 ±
24.00 ±

126.67 ±
50.67 ±

1620.00 ±

103.33 ±

20.33 ±
15.67 ±

6900.00 ±

28.67 ±
152.00 ±
177.33 ±
53.33 ±
41.33 ±

0.58
1.15

3.51
1.73
5.77
1.15

17.32

5.77

2.08
2.08

100.00

2.89
9.17
5.51
4.93
3.06

0.34
0.09

1.96
-0.35
0.96
0.58

-1.22

-1.97

0.12
0.23

-1.17

-0.46
0.23

-2.05
-1.96
0.46

(h)

-2.09 (h)



Footnotes:

(a) EPA Results-Expected laboratory precision (1 sigma). Units are pCi/liter for water

and milk except K is in mg/liter. Units are total pCi for air particulate filters.

(b) Teledyne Results - Average ± one sigma. Units are pCi/liter for water and milk

except K is in mg/liter. Units are total pCi for air particulate filters.

(c) Normalized deviation from the known.

(d) The EPA switched from Am-241 to Th-230 alpha spike. We calibrated with Th-230,

using sodium nitrate to generate a self-absorption curve. The EPA water, however
has minerals which have greater self-absorption than the sodium nitrate matrix. The

EPA has agreed to send us a gallon of their water which we can use to prepare a self-

absorption curve with Th-230.

(e) By oversighL. we did not use the special self-absorption curve which we had

previously derived using EPA water and Cs- 137 standard. We will use the EPA curve

in the future. We may also re-derive this curve using a water sample which the EPA

has agreed to send us.

(1) The counting data and backgrounds were verified. Possibly some efficiencies used

were erroneously high, causing low values. A less likely cause is an error in dilution.

New Ra-226 standards will be prepared. Closer monitoring of out of control

efficiencies will be done and extra care in preparation of the sample will be

maintained.

(g) The calculations were checked and found to be correct. The results of six gamma

emitting isotopes were reported to the EPA. The results of four were within 1

normalized deviation: a fifth, within 2 normalized deviations. Only the Zn-65 average

was outside the control limits. There is no obvious reason why one isotope would be

outside the control limits, while five other isotopes were within control limits.

(h) An investigation is being conducted: the results will be available shortly.

February 16, 1994
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